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(57) imm 

[ mm ] EPS'JBMc7)^o*ffiW=Sr3a«^ t S c: 

iOlEB«0|SIISS:gE;t S i kfc J: "7 . '^iffg?rffitf5ii^TJ£ 
h EPSilft 4 5- 7 - U X^m L . 8 COlEgoPeHiico 





imizjamix^^^tixa o . 

>izi. -yxmm^x'hh z t s-mt ThM^'m'M 

I 2 1 iMS.:^- -yhmzHK ^X ±tS1SiSccO 

i^mi&io 0 hmnzmf^-r^ ^mm^^d:-tm%Xiommiz 
mm, 

^ItCOOL- .y h*^jigg6<J(ZieS§fl.fc^?IW^ira.- -y h 

LT ii:^■r4:^r^SI^^j^l^Ja-:),^0Ili^s^O:R#:^^[fi]^c^^} o x 
<7)^ . ±12:2-- -y h fftitcfc V ±f e«8S:cO:8-aff*aiO d 

[f9*JS5] ^SISc7)iaillSA>^>jSi.SiiE#fflJS®5r 

mmcn^^tj^izfci Lxm.t5.-ri>yTmzmh<B.-ommm 
(o^^:ff\mzr^'oXM.m$tifzm^cr>T^-sim^j:m\m^ 
^fs.>o . ±m^~'y hmzi5\.^x±sinm(o^mmioo 
*>s\>Hzmtr^mfm^^j:-rm^cr>mmii. ^^ay? 
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^tttifsmizicimLxm.^^ii.x^iMmpm'^m^j: 
mmm<7)Mmmyjmx'$>'yx . 

f^l>tSJ*(l. ±idMJCiOa-- -y hc^:^XI,Z'0\,'^XPltX- 

±Mimmmii. ^'^±tsmmi&co^^:fif^izMLxm.-$c 
^Wi^*^^£-tm^<^mmii , ±tm^m^mt,zpjf^a)m 

-i^t^'y~Vj:.^t^$tixn'i.tL?>y~V:i^m^J'i:^~ 

yizj:r>x miMmx'h & t ^ t -rs 

■r ao_hf2iajiimc7)«#:friS] [zm ^ tm 

Mm]%^^^^j:m]m<^mm.mib^^7^-fimx'h -o t . 
±ies!aco^j-Bf^i7)o ■hmm^cr):fj}Pix:s\Hzm^-r^ 

- *^ 7 - xS!m ? n-C t# ti. -g. 7 - 'J X ^j^y s - 

3it>' . K'o±.immkm-^^:H^ [zy^ r>xmi^tx.fzu 

?fiTt>o, ±.sd.mL<r>^mu<7:>o-tymm%%<r>:H\^x-is. 
^^^zmm-th!ftmm<^j:-tw&.<r>f^'mi. ±ieii#m 

- y x^ftiy N':? - ^-SrfpjS t . IS 7 - >J x^J^>' t^-y 
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[00 0 1 I 
[00021 

[00031 B5#coftae^^^jj±. tm^m^mcn^^ 
^ >{zju<m^^(oixx\^h\nx, 

[00041 ::fLf>c7):^«{iEpgiitiic7)f -tf >-^<7)SE 

<±j?raaW=X, Rr>^MmM^m:l,zJ:Lmtiiifcmmm 

±^^fz*)thztx'mmm±mt Lx<Dim^mif)x 
mc^tamizx-^x^^^m^^. ^m.m±mki:i,fchL 

[00051 ^/cmi£<7)Wl*J!)l;«L^^*»c0^fSi:# 

i^r^-s -afosfST-, mm^tzi^^titzmm^B nx- 
^m-ti>mmzis\^x\i. -rx-iz^^tix^^h^m 

[00061 ©SIftaMJC. mUfQ 5».3 o%<r>mA 

x'htmmm^m'f-x 'oti:hx-^^^^v^Ltz's.mziih 
imm±\zm-thm^^n^-Lfzmm {^m&si- 

20 3 95^4^18) ifiifih. 

[00071 OfflllEiOaMlcm^TimaSrEPSilL, TTI? 
•C-SffitlsijgScoWSS-lsiD^EpsiiL. ^W^'ktsmiSi<n 

±m\.zmmim^ n \^-x-M^^tx.tt:\.^wkffm^<r>m. 

^m^ >^x-mhiW\'o-i-h^ti,zx'o . Enw«!ia®5-{4c 
ici < itiiitznmHMzm-rhinwm (.mmmf> o - 

799 9 l^d^fB) 

[00081 ®1f«07TI5i:T^Lr^B$CC^:rwm^& 

r^j-yvmm\^x. mtmm\<z'm-mx'n±.^titt:^^ 



5-&i}S-r s -t r v-mm^mwi i^tih <7)x-'msi(^^m±m 
=5: 0 . m^mzM'th b msib'}gim^^ip-yii 
n^-^ii-riz'w^<r)?f.i)m^-^ir.^m^\s}5±mm^:^j^ 

79-i^'>£ (minS6 0-8 7 3 80^^?fi) 
[0 009 1 L*>t. H?a:®®(3>i7):^a{iv>-rnt>*H;S 

(00101 :^mMmmkimm<s>oo(o:fjmi)^^?> 

[00111 ®fl]sis<7)m^^«^. }im2-j6$^i>a5 
^$r-*it. mmn&LtzSi^?:-:^mjJi<7)mmxm 

^miz^-t^mmzML. B&mMiz^h^msLb^^hz 
b imwLb-t&m.^m±mm(7}i^&yjmmj^^coipmm 

(If JflT6 - 2 0 6 1 4 0-^) SrttiSflL/v:. 

[00121 <s>mmm<r>m^mmi,z^ im^te^^v^gp 

miSiMb. mw^mmmi^xxm-r^im^^io-m 
mi,zii\.^x. mm^commi,z4mimcomm^tmL. 
mm^mLfz§^^bmmm$Kc\'^^^<Dmm^-:ffmir) 
m-^-^vm-mfmrnmb-r^mm mm^i-i 

3 8 879) tr^B^LtamLfz. 

[00131 zti^<s><S)cr>i0im'S:m~riwmmzxr> 
X. mm^±^<is^b-r^m^. inwmco^m 

it. ^mii^W:^¥m-'Lfz'm-mmm.(n\'^mi'm. 

[00141 t*-L, 4-BT-li*5-^^ilOi«ttfig-fl: 

mn±mz^ •? tt^t < ^: o t *t <;)i}m^x'h ^ . 

[001 51 -g-ClT', ::coJ:^^^S£7)fl?l^ai: LT. 

mmth t COT'S) 0 . Ens'jt) t #M-ri. Jit-w^jSHc 
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[ 0 0 1 6 ] iiJt , mmcri^mzi:^ h 

LTtis "SIMT-^ l>-;EEnSiJffl(7>-Y V^coj: a 
Xli. OCR, OMR. VN'-rj— h\ -iJlTC^— h'W 
[0 0 1 7] ^Jt, i*i^.c^3te^;?^IXO*fe{±j£<7fi 

C 0 0 1 8 ] Ht:: . |31 1 < 3ie^iS;^K 0 :l5-ffiTWf V 

ff>^w\m\,zmm'^mimibW[s\mx'hh . w\mz 
[00191 ^=f-^*^u±mmmzii\,\xi>-^(r>mm.WL 

[0020] n'^-ti)^Li}^&i,%^^^mx'^^cr>iim 
•rh(r>x'mmLmmMi,zm.i^-rmmmMm.. mm^mti 

[ 0 0 2 1 J L*»L-^:A*f>, fl-fifaE#lifflV^A,ii|,flS 

^mz2mMi^x'$)^t>^^KM:S.*^d'-^^^cr>x\ m=f-t 
ti^L<omi^ji,^immb^ti. mmtLxm^M''jmm 

[ 0 0 2 2 ] tagoT , EnS'^coWmttl^^Kff t^Srt^f^ 

«iE#. ^mm^nmRx/mmmmmizmi-^mimitM 
it'S:^^hmm^WL^^moi>zji-:>xMmmmx'^ h 
mi^nm<m^i}'m±tix i, . 

[0023] 



Zb^JSmbLX^,^^, 

[00241 bz^x\ ^mmmii-tx'iz. smmm 

192002-1 5 1 9-f-i: LT^Tlctfi^LTV^S. i 
[002 51 L*»L=2r*''<?>, Zc^^^&^mX'ii. liE 

ii. miz-smmx'^^:fjf^i.zM.^i\Lx^-^thcr>x\ n 
^X'^^nmi. wm<7y^Wj:mm&<7)mmizmft^ 

c: T-^iiBflT'ji, z <r>^m^<7)mmcr>mmm^ixm 
mmm^L. ^<Dmmm:^^i:m>iozb^j:<. j: 
ri^ubmti-'Kx^m'^jr'fn^^mib^i^/Lx-mmmimm^ 
^nb^zb^simb-t&zbirmmbt^Lcox'iih 

[00261 

smws'K#g=5:Epjsij?^T'S)o-r, ±ieioMia<i. %m.<^ 

^ ^i<zmm^^m\mi^j:-rmL(r>mmM. ^ ^ s^jii^ 
Msz'ht z b ^wikt-ti,^mm'^m^j:mm^m.iSk 

[00271 -y M*ltCfoV^T±fe:^ia<?)iJ-rfia 

c> o hm. H^Bstg-r-i. ^mm^^j:-rmii.co^mizghhm 
[00281 ^wmtiimi&imm-thfzMz. mk 

=Sr-r i^'rJ'/UWmr- ^ L , ±f er i^'^ /I'HfMr'- 

'ymmu<oM;^:fTmzra':>xm'i$ixfzmm.iOT^'^Wi 
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[0029] ±Ki^-y Yn^zii\\xi.%tw^(mm\^ 

[0030] *%Hfl{i±fESiSI5:«?^-r 4 A:»6{3, «jK 
•S.. 

[003 1] ±is^--y ^rt(c^3v^•c±le^ait^^Klrls 
[0032] immt}:Mmm:%%m-hfz^\,z^ nm. 

%ixX'i^ihiih'7-'):r.^^n9--y\,zi.'>xmm^ 

[00331 ^-wmixmm:nm-htosb\.z. mik 

(wSi/". ja-?±ie»Difflja<7)ft*-:^ri6it;faoTMM§fL/"c 
^fii^ 'mm<rMmmisbV^?<)i'&x't^ -j x , ±iea^« 



^^(no %mm.<r>-n^x:-KK^\z^-t^^wfi-j: 

[00341 :*:||BB{±±fBiRSa$:»R*^i.^a^>{C. 

-nm,zn\^x'^y£.-th-npi\zmf^ ^-n^mmmfn^ 

BiiScT) a ■^mm%%.<n)im:m-^^z^m-^h'^mWfitc't 

<r)%m^m-yimx'h x , ±i£Ensij!f!5i7)Ti'':J';Hfitx 

[00351 

m/i<zimwm'^<^mm(nmfi^^-fTm<7y^ff:>m 
mimm\izm-^\^xmmi^m.vxi:XTmmznm-r 
h. iimm^z^m^ixx\>^hm^'mmm\i.. jj 
^^^cr>mm. mifm) ^^mm^-ktsmmmmm-^Lx 

[00361 *»BH{±. ^(ommmzms l . m^mm 
mcr>wif&.(^mmi^<^riimRx/tiLW.cr>mmimmLxn&i 
m^]<^^f5i t txrsm-rt h<ox'f>i . 
(00 37 1 $^>t3. ^^mx'ii. zffimm^^-r?, 

^mm<7)7-'>'^'f\^mii3X'ims'Mmx'h h if . ^xmz t 
'oxwMTV^mm^j:mm^^>^ i^mr?> r»m 
u^ ) i:^^xm&-r^i^iz^m^-^txmmt:m>sh 

^ffiLT, T^v'^^USS (SflcB^Wi, nixtTi-:^) 

±x\ iE#fflis®oraiii&uffiia, ±simm^^^coMi 
mmzji^mrM^ifmL. wmizm.it>i2.t.tirzinm?: 

[0038] Am^m«Tig5iT'#=S^V^^'^;^TiiE#ffl 

mmi,zmsii^i.h^mtLx . :^^mi. m^mmm 
(:.!S.^o.--yhm'^x'mf^-T^mmzLx\>^^, 
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C 0 0 3 9 ] mWL<D:'--~ hcO:fiS ( iil.T, i":!.- .y h 
tTtSfStt LXUi . fin*.. :^--yhmzi6\,\xmWL<r>di- 

[0040] mthiz. *f6H3(i. m.mx'$ihME^mm 
mi:mm.-t&mmu^:JL:z'yhmmx'm^L, zco^l^. 
•y hmmii. Am^omnx'ummcommmtmmm^ 
x\ wMbmtxdizm^mmmii^M.x.^xo'kiitifS.t 
L. :i-~'yh^ms&-r?>mimii¥^mt^?>jiotz^ 

toss. ) ili^tg (WHiatojii;f2,^riS]'V£0:a-ttfrlS<7) 
TbIpi S: assist LT leaf & t i 0 . myicoism^ 

[0 04 1] i<7)J:d(cLTaft5itixAcfflffi$-mSiJ 

?>^mnc^m^izm-t^mmimsiLx . s^6a^/^flr 

[0043] (.msm 1 ) ^^mi,zi^h wmm/mm 

i?:m.m^i, mm. ^^mzij^^hmmcT^Mmt^j: 
&m^mi%m(o-mx'hi, zcDimmmmm. mi 
■^fifzmmm2i}^e>m.?>^m:i^u^yh3?:^Lx\^t 
z (^mmm 2 jbsfMx > h 3 w Afa<oiji:^-c 

[0044] z<^m^m%im 1 osmx y h 3 tcs 



02 (a) C3^-t*l%BB«0||St^ 1 <7)En]S'J!f«J4 

Srf^lS-r?.. Epii|^S4<i, fiJJxl-;><yh3 5::m^r-S. 
^<7)*ilil$ 2 2: . 5^ ^ mt<?D|3I t fSfi£<?)JL - -y h 5 

xl/;><yN3*t|ffiffi$tLTBgSB&-C*S. g-fSt;, 
^|fiC«Oa.^-y hMilS6*''m-^t^ca---y hMiaffTT^ 
lixL'jO'h-SSrlg^-rStcO-C**. ^:ciOa.--yhM 

ia6«s. Mist'd Lo[aPisst/f:s-(*i{iisia(^/ffl®ia2 1 

±<m\:.x'hh. 

[0 04 5] 02 (a) cORl^C;, ^--/MiiaecO— 

^^■)&)^7F.^ixx^^h , z<nilL±m^<r> i sjcoo.- »/ 

hHJJI6$r. ^t^\zW:±Lxm2 ( b ) T'^-f-. ^-v 
MiilS6S:IS^-rS«-a.r^-y h5A, 5B. 5C(±, 5 

:af*:e<J{C{i. a.--yY5A. 5B. 5C(±, ^ 
|g 8 iOMffl)J«Oj&Ji§^i-Bf 9 -m/^m^W^ 1 0 (i> Bit 
[0046] t^:;!>t\ ^--y hiij|S6(i. ^'mimi 

x-\tmL<^m\:-m^<r):2,=.-v hsif^^mm^zm^ornvw. 

m.^tlXmitSL^1xht<. 5VH;K}g-r-S.^--y h 5 A. 
5 B<i. , *?JS^^Kiai 0$rit:irLTV^ 

4. .Iil$ria2 (b) S-p!IJ:LTSeHflT-&t, ^::^-yb 

5 A<7)r^^^i-[Bf^ 1 0{±, -y h 5 B(7)S&!ffi^^ffiJ^9 

tLXM-x^-y h5A. 5 BlC^^^Six. :J)-Bria5 BCD 
*^lS^HBilg 1 OJi. o-^-y h 5Coisa^J-BfrlSl9 1 LT 

[ 0 04 7 1 i- y h 5{4. Hlf^<0ffif8S:as^iitfl«fi!t 

<y h 5cO*f*6<)^m«$-^-t[l-C'?>.5.. iiO^^-y h 5 
{i, teS^ttffiag tll^Wrlgl Oc7)Fe^lc:4*colS?fiffl 

$SJ± 4 ^cofflffEffl^^lfiJa 8 1 ~ 84 <05V wfSPSS: JSH^ 

[0048] ^i^m.ibihtsmmi^mm.'th^mmm 

■g>raili?)— 0^J2:<?:co^lt=:*5i->T^-r. zcnmif^. 

*. mi. ^^mvi-^mx.. ^<r>^S!mmz'>\^x^±ik 
wiig 1 0 1 mmm^mt&Qi t copsmiznm-t^ t <r>x' 

[00491 
[«1] 
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8 2 <^fsjps5 7 0 /X m . ^^mm^mu s 2 1 inmm^mts^ 

[ 0 0 5 1 ] ii^-/ h^^li. CiixtyCOmmiMitti 

0 ^fiSjRcOSiccOa-;^ -y h 5 *<illl<7)|ffliliS 2 < 0 1 # 

[0 0 5 2] ic:T\ jj.->y hsf^tc, m^ii'?-*R.x/m 

■tfflfi r 2 6 4 J 2: 7 - U xSlteiifil-C'iSIS-r ^ t fiU^ff} 
izmmiimihfziibtz. ItfB r4 62j 

[00 53] zcr>mM^'^mt-t?>tzMz^ m 

6 0 i/ m(3itJE$-li-, ffifiSRi: kLizmi iZ^B L . 

mTkLx^'^mm-ncox'hi>, z;ix\ mm^^mi-^ 

#$rfi6fflL^^V^J^-^, -r^i)*>, r*264j tr*4 
6 2j ^itRTSi: r*264j{±r264*ji:|aj^ 
tca^ t *<^t^T:'*) 0 . $ kl,zm^^X o izK 
WimiJ^mttk ^ *462a k^r>XL±\i\ 
64 J k r*4 6 2 J l±m\::'y—Vx.^m^^^—yk^ 

^xi-tdzkf}^-!^i}-^, ^zx\ mncr>^Tt:m-tm 

S'J^#5:fflv^tl.(i\ '"*264#jfcr*462#jJi 

PI t^-i^-yk ^ c>^\^z kii^^. m^e^mmti^mk 
[ 0 0 5 4 ] H 1 iz^-tJMmcom^mmm 1 x-it. 

l£2<?)g (11^0*$) <i5 5x<mi::5r-?-CV^^. 02 

( a ) iz^ptj: 0 izmm^9,2^JL-'y hmmex'mfS.i 

HISE6 {4. JK0T$) SiE#ffltRH 1 iOSfflHIg 2 k RfiKc 
APBli7)BT'I.t ^ J: 0 iz-thlzii^ ^mms-^ 1 0 £7)Pb1 

[00 55]3^||j56^Jl-C'(4. tf?g r*264#j {CJt 

jt5f 4 i^Wim^<r>mmi:^mt-t^ t . ( i 5 o ;Lt m + 

70/im+110/im+90/iTn+160.Mni) -^5 = 

1 1 6;umt^?>. C:i0^^ttIi«IPBlcO¥±WHlll*n 1 6 

Rr/!^^mw.<!r>:^x<r)^mi^co^^<r)mwi: 30 um 



kL. ^^Li:29 3jumkn^i-iZki)^T^^. i 
-•y h 5c7):M-Eff^5-C:coJ: o^^-ffit-f i.^ 0. 
APBll=itLTJ-::. y hmU6i±«im.X-i,. ^m^8-~l 
OliT^n^k^^. 

[0056] kZ^X\ *JiJgIA(4, mmm 2 
CO J: 0 =ScJ--v hffiiS 6 TJgfi)t-r ^J5»-C-{4^V ^ 

m-it-t^ ffiicov ^x . tvizmmm^'ii t v ^ 

(4fB32 000-118121 •f^^lfi#B^. ) . dco^ 

[0057 ] z<r)jfmf^^^^mit-rmm<7)mmirA 

(r>mmcr>m^-t?>ifm^k(rjmm(7)^im?:Miii lx . 
z (7)^imizMm-ti> ita^t;fft$ ^^^-r s . vi cr>mi 
i^^izmm Ltimmz^\, ^x.ms t^^-r^r^ .y b 

[0058] ^J;c<f. 'ttfgffl^l-Kai8, OilaRt/ftS * 

^BfjfSiktforaWHiPs (mm'^*i,zM!tyr^mm) li. 
1 5 0 ;u m -c'A 0 , ffiigfflij-ffifis 8 , k wmm^mis^ s 2 
<^rnm {mmmm "2" tc^jc-r&ia^) {i7 0ximT- 

ht. Z co-lf fSffl^^KH 8 1 «OWffll<oraiB 1 5 0 ju m k 

8 J comn^mm^m 1 1 0 m x— ^ k ^ & m'^<om 

k^^^4-x.:S>Zkk-t^, 

[0059] a±c0X a tc. 01 lC^i-S0iOiE#ffllt 
iil<7)ffllil82 2:a.->y Mi^6-ejg^t. a-^.yMi 
^6<7)m-&T-*Si-<y MiM5P7T-02 (a) (Cfl^-f 

i-m<^'fi^^Jm^X'lii?f-m-^ X f-y b V >y 
cOfVrJ'/PMt^T'-^'kL, Ztl^imv yh mt 

-iSfi•I^''^';^3i/XxA^) TMMIS2 2rJDXtTi- 
•y ha««6tCMSmxS. 

[ 0 0 6 0 ] ^V'>J4, n>'ei-^'-c\ imvy>-t:m 

fflLTiSJg. JL-.y hB|^|¥7T-^^-l.02 (a) 
tLfcL-?*, CitOxv^'yUS^Ji. QJ)S'Ja}:»j-riira2 

(a) iz^.-rBmmt<i^m.$ixhij<Dx-hfimi\\ * 

Si-kf st^0TJ4'5rv^*»t>, z<r),^.coumiimfi&-r 

I. 

[0061 ] mJiiOJ: a^^ia(7)i- y h 5*^(^JS2.^ 
-■•/hmmeil, 1SfSt2|s:mi-5T:3-->yhHfm7k^ 
'3SE#mHSras^-rS- i:fl.f><7)JL--y hMllffif7 
«±, mcOa---y h®fS70ffl5:c7)iaillCS'?<^^-S. 
Sm^SrWL, JL^i-y h 5tct»IS I" * 2 6 4 
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c 0 0 6 2 1 i3im(c, Mtii. m 1 izip-rm tm^mu 

milz, m<r>mm r * s 3 l # j ^mibihA,tz:3- - -x h 

1 2 ^^-thmm 1 1 tct±, ^ 1 

X. m4lz^.-tXoiz. ffllfi r * 8 3 1 #j izMsc-rt 

(r)a.~-y h 1 2cr>jL--y h^^ii. mmi 1 tmuiz 

5 8 0/tm"CS)l>. 

x\ wMi<r>mmm2^mf^t. msiz^yk-tx^^. :x 

*«a^«^i^-r i. mm 1 1 ^-f^isi-r -s ^ t *^'t-5 -g. . 
[00641 <ki>za±cr,x 0 ^^mmcomibii^^'mx\ 

irmiz-^^^xmrn-tt, ±iimm4. i i^x^f-v-?- 
[0065] ^mmm(r)e[iwm4<7)y-ijai^imm i 
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(54) TRUTH OR 
FALSEHOOD 

DISCRIMINABLE PRINTED 
MATTER, AND METHOD 
FOR DISCRIMINATING, 
AND METHOD FOR 
EMBEDDING 
INFORMATION IN 
PRINTED MATTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
realize a truth or falsehood 
discriminable printed matter 
according to a Fourier transformation 
pattern of a printing line drawing 
obtained by embedding various 
information not visually recognized 
by a person in a fine printing element 
for constituting the line drawing for 
securities without reducing an artistic 
effect of the printing element. 

SOLUTION: The truth or the 
falsehood is discriminable by 
constituting the fine line drawing 2 
for constituting the line drawing 1 for 
the securities of a unit printing 
element 6 in which units 5 each made 
of a plurality of dividing lines 8 are 
continuously disposed, changing an 
interval of disposing the lines 8 in 
each unit 5, thereby Fourier 
transforming the printed matter 4 in 
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which the information is embedded, 
extracting a correlation of the in|^^l 
of disposing the lines 8 as a peal^^ 
strength of the Fourier transforming 
pattern. 
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* NOTICES * * NOTICES 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to printed matter, such as negotiable 
securities, such as a bank note in which truth distinction is possible, a stock certificate, and a debenture, 
various certificates, and an important document. 
[0002] 

[Description of the Prior Art] In printed matter, such as negotiable securities, such as a bank note, a stock 
-^ertificate, and a debenture, various certificates, and an important document, forgery and an alteration 
preventive measure are important elements. Forgery of these printed matter and an alteration preventive 
measure have the method of using for a design the pattern which mainly multiple-use-ized the geometrical 
pattern, and the method which appears the latent image which has not been visually recognized if a certain 
means and operation were added to printed matter. 

[0003] Although geometrical patterns, such as a design widely used for designs, such as security printed 
matter, a **** pattern, and a relief pattern, are used for the former typical example, it constitutes the pattern 
by set of the music streak by fixed streak width of face fundamentally as the forgery and the alteration 
preventive measure using the aforementioned geometrical pattern. 

[0004] Use the color which these patterns consider design nature, such as a design of printed matter, and is 
hard to be reproduced in the extraction or the copying machine by photoengraving-process equipment, or 
Although a role of a forged preventive measure is raised by making it a complicated music streak and 
generating moire to scanning I/O of a copying machine and a scanner There is a fault of having not brought 
about sufficient forgery and the alteration prevention effect with the advent of the photoengraving-process 
equipment which had advanced features recently, or a copying machine. 

[0005] Moreover, the forgery and the alteration preventive measure which are used among the typical 
examples of the latter which adds a certain means and operation to the aforementioned printed matter It is 
.hat which a latent image appears when the latent image given into printed matter cannot recognize visually 
and copies with a copying machine with a series of technology generally called a copy prevention streak. In 
the printed matter suitable for the forged prevention by such copying machine, there is a technical means of 
** of a degree already indicated - **. 

[0006] ** There is printed matter (JP,57-20395,A) which gave the latent image suitable for the forged 
prevention by the copy which displayed the character which consists of a topography element which is the 
half tone dot of 30% of 85 lines on the base paper front face. 

[0007] ** There is printed matter (JP,60-7999 1 , A) suitable for the copy prevention which finished the printed 
matter front face with sufficient appearance by printing a latent image by the half tone dot on the surface of a 
form, carrying out simultaneous printing of the background of a latent image and this concentration by 
10,000 lines, and piling up, printing and making an ornament pattern the upper surface of a latent image 
including a background in the transparency ink of the thin color of the grade which is not reproduced by the 
copy. 

[0008] ** By giving heavy printing of the light color which is not reproduced by the form front face with a 
copying machine using the overprint version equipped with the wave pattern which consists of parallel lines 
which form a moire pattern when it interferes with 10,000 lines of a background Since the moire pattern 
which dazzles a naked eye is formed, the front face of printed matter becomes difficult [ existence of a latent 
image ] to discriminate, and when it applies to a copying machine, a latent image and a wave pattern have the 



latent-image camouflaging meth^r copy prevention (JP,60-87380,A) onl^ackground is reproduced 
without being reproduced. 

[0009] However, since each method of the above-mentioned ****** had to be the screen pattern which 
consists of roughness and fineness of points, such as a half tone dot or 10,000 lines, and a line, it had the fault 
of not being suitable for using for the existing products, such as negotiable securities, such as a design a 
bank note which is using the **** pattern abundantly, a stock certificate, and a debenture. 
[0010] Invention-in-this-application persons consider as the method with which the fault which the method of 
the above-mentioned ****** has is suppliable enough, and have already introduced the technical means of 
** of a degree, and **. 

[001 1] ** The streak more than the double lines of the portion which expressed the portion which gave single 
stroke lines and the latent image for the portion which does not give a latent image for the set pattern of a 
music streak by the streak more than double lines, and gave the latent image The streak width of face of the 
sum total of the streak more than double lines is equal to the streak width of face of the streak of the single 
stroke lines of a portion which do not give a latent image. Branch from the single stroke lines of a portion 
which do not give a latent image, and and the boundary line on the streak of the portion which does not give 
a latent image, and the portion which gave the latent image further It applied for the creation method of the 
copy prevention pattern characterized by the straight line which crosses an abbreviation right angle and the 
bird clapper, and its printed matter (Japanese Patent Application No. No. 206140 [ six to ]) to the straight line 
*hich touches a basic curve in the intersection of the basic curve which constitutes the set pattern of a music 
streak, and the border line of a latent image. 

[0012] ** In a round term of the streak section on the sum total of the fixed-cycle rupture line of the portion 
which expressed the portion which gave the solid line and the latent image for the portion which does not 
give a latent image by the fixed-cycle rupture line to the set pattern of a music streak, and gave the latent 
image to it real-printed, and the non-streak section which severs and lacks the streak section The area of the 
non-streak section was added to the area of the streak section, and by the same length of the curve-like 
direction of the portion which gave the latent image, and the portion which does not give a latent image the 
printed matter (Japanese Patent Application No. 7-138879) made into the rate of the same streak area w'as 
invented, and it applied. 

[0013] The creation method of a copy prevention pattern and printed matter which gave forgery by the 
copying machine and the alteration prevention effect to the set pattern of music streaks, such as designs such 
as negotiable securities, such as a bank note which needs copy prevention, a stock certificate, and a 
debenture, various certificates, and an important document, a **** pattern, and a relief pattern with the 
printed matter which has the pattem of these ****s were able to be offered. 

[0014] However, it is the present condition that it is becoming impossible for the copy preventive measure of 
♦he method of the above-mentioned **** to grow into sufficient forged preventive measure by advanced 
oftoday^^ ^ ^^^^'^ copying machine and the advancement of DTP (desktop publishing) technology by the end 

[0015] Then, in tmth distinction, extensive and the machine reading inspection method which can carry out 
high-speed processing are widely adopted as solution of such a problem, such technology in.which of the 
machine reading inspection method of today printed matter detect the material by functional ink such as a 
magnetic ink , infrared reflective absorption ink . and fluorescent ink , the fiber which form a print media 
the quality of the material and chemicals . etc. originate in the specific electromagnetic wave which sense to 
human being , and what a thing be dependent on material fitness when produce a printed matter give them 
only to only the product with which economical efficiency balance in many and a production cost side 
[0016] Moreover, there is the optical reading method for the pattem on the printed matter which can apply 
printing material like the ink for general printing which can carry out visible as a method of not taking into 
consideration especially the production cost of printed matter. As the comparatively easy optical reading 
method, although OCR, OMR, a bar code, a 2-dimensional code, etc. are well-known, when using these 
optical reading methods for the existing product, change of a design and specification is required 
[0017] Moreover, it is also the method which has appeared on the market in the city widely and since these 
optical reading methods can carry out visible [ of the sign ] as a printing streak, the danger of decode and an 
alteration is also expected and they are inadequate as forgery and the alteration prevention method 



[0018] Furthermore, there is ^^^^s of technology generally called electi^^ watermark as a method of 
giving the information for reading, without similarly changing design nature, such as a design, by the optical 
reading method. An electronic watermark is also called concealed DOIMEJI and digital watermark, and is 
technology which embeds copyright information at the document file in the high performance copy 
technology and high performance DTP technology, or its printed matter as main uses. As well-known typical 
technology in printed matter, it is the method called frequency use type. 

[0019] An electronic watermark is said for there to be little degradation of the frequency characteristic also in 
a duplicate object, and, recently, is given to the digital image distributed on the Internet for the purpose of 
protection of copyrights in many cases. Moreover, since the effect is done so also in printed matter, it has 
also been used for the poster etc. more often. 

[0020] It is a continuous tone (photograph gradation) pattern that an electronic watermark can demonstrate an 
effect most. A continuous tone (photograph gradation) pattern is one of the technology in which many 
methods, such as not only a frequency use type but a pixel substitution type, a pixel space use type, a 
quantization error diffusion type, etc., are proposed since it is multiple-value image data and sufficient 
redundancy exists, and many reference and patent application also attract attention today. 
[0021] However, since the set pattern of music streaks, such as a design used for negotiable securities, a **** 
pattern, and a relief pattern, is a binary picture fundamentally and there is little redundancy, embedding of an 
electronic watermark is made difficult, since the signal for reading is weak as a result, it reads, and the thing 
with a low precision has been a technical problem. 

[0022] Therefore, development of the effective technology which can carry out truth distinction of a pattern 
that it has the forged prevention aptitude which is the forgery and the alteration prevention method 
independent of the material aptitude of printed matter, for example, is suitable for negotiable securities, such 
as a bank note, a stock certificate, and a debenture, various certificates, an important document, etc., by 
machine reading is desired. 
[0023] 

[Problem(s) to be Solved by the Invention] this invention was made in view of the above-mentioned point, 
and it aims at embedding information in the printed matter which has art, such as securities which consist of 
line drawings for securities, by giving a modulation to the line drawing for securities on the level which 
human being cannot recognize visually, without spoiling the artistic effect. 

[0024] By the way, this invention person etc. has already proposed invention about the printed matter and the 
distinction method of already constituting the thin streak of the line drawing for securities from the division 
streak section which consists of two or more division lines arranged in parallel by the longitudinal direction 
at the predetermined intervals in which truth distinction is possible, and the information embedding method 
as an application for patent No. 1519 [ 2002 to ]. Invention concerning this application to precede is 
technology which decides the width of face and length of the division line to be human being's eyes so that 
the division streak section and the usual thin streak may look equivalent, carries out the Fourier transform of 
this, recognizes peculiar frequency in the Fourier transform pattem, and is applied to truth distinction etc. 
[0025] However, in this invention to precede, two or more division lines of the division streak section which 
constitutes the thin streak of the line drawing for securities are only arranged in parallel in the longitudinal 
direction at the fixed interval, and the information which can be given is limited to the kind of peculiar 
invisibility frequency, and cannot give many variations, then, let it be a technical problem to make it possible 
to embed information various finer again and to heighten the forged prevention effect in this invention, 
without devising the interval of arrangement of this division line, forming a thin streak, and spoiling the 
artistic effect - [0026] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and in which truth distinction is possible, the above-mentioned thin streak It consists of visible unit 
streaks by which two or more units have been arranged continuously, two or more above-mentioned units It 
consists of the invisibility plurality division line which was prolonged in the direction which intersects 
perpendicularly to the longitudinal direction of the above-mentioned thin streak, respectively, and was 
arranged in parallel along with the longitudinal direction of a thin streak. Two or more intervals which the 
part open circuit which adjoins mutually among two or more above-mentioned division lines in the above- 



mentioned unit makes It is set ui^Pfesponding to the information embedde^^pectively, and the 

information embedded the account of a top offers the printed matter which is characterized by the identifiable 
thing and in which truth distinction is possible with the Fourier transform pattern with which the Fourier 
transform of the digital image data of the above-mentioned printed matter is carried out, and they are 
obtained. 

[0027] The composition concerning two or more intervals which the part open circuit which adjoins mutually 
among two or more above-mentioned fragmentation lines in the above-mentioned unit makes is the same 
about two or more above-mentioned units of all. 

[0028] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-mentioned technical problem are created. It is the information embedding method of the printed matter 
which changes two or more above-mentioned thin streaks in the above-mentioned digital image data so that it 
may consist of visible unit streaks by which two or more units have been arranged continuously, and embeds 
predetermined information and in which truth distinction is possible. Two or more above-mentioned units are 
formed from the invisibility plurality fragmentation line which was prolonged in the direction which 
intersects perpendicularly to the longitudinal direction of the above-mentioned thin streak, respectively, and 
was arranged in parallel along with the longitudinal direction of a thin streak. Under the present 
circumstances, two or more intervals which the part open circuit which adjoins mutually among two or more 
above-mentioned fragmentation lines in the above-mentioned unit makes It sets up corresponding to the 
information embedded, respectively, and the information embedding method of the printed matter which is 
characterized by making identifiable the information embedded the account of a top with the Fourier 
transform pattern with which the Fourier transform of the digital image data of the above-mentioned printed 
matter is carried out, and they are obtained and in which truth distinction is possible is offered. 
[0029] It is characterized by similarly forming the composition concerning two or more intervals which the 
part open circuit which adjoins mutually among two or more above-mentioned division lines in the above- 
mentioned unit makes about two or more above-mentioned units of all. 

[0030] Li order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which truth 
distinction is possible, the above-mentioned thin streak It consists of visible unit streaks by which two or 
more units have been arranged continuously, two or more above-mentioned units It consists of the invisibility 
plurality division line which was prolonged in the direction which intersects perpendicularly to the 
longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel along 
with the longitudinal direction of a thin streak. Two or more intervals which the part open circuit which 
adjoins mutually among two or more above-mentioned division lines in the above-mentioned unit makes It is 
the tmth distinction method of the printed matter which is set up corresponding to the information embedded, 
respectively and changes and in which truth distinction is possible. The Fourier transform of the digital image 
data of the above-mentioned printed matter is carried out, a Fourier transform pattern is created, and the truth 
distinction method of the printed matter which is characterized by discriminating the information embedded 
the account of a top by this Fourier transform pattern and in which truth distinction is possible is offered. 
[0031] Composition concerning two or more intervals which the part open circuit which adjoins mutually 
among two or more above-mentioned division lines in the above-mentioned unit makes is characterized by 
being the same about two or more above-mentioned units of all. 

[0032] In order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which truth 
distinction is possible, the above-mentioned thin streak It consists of visible division streaks which consist of 
the invisibility plurality division line which was prolonged in the direction which intersects perpendicularly 
to the longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel 
along with the longitudinal direction of the above-mentioned thin streak. Two or more intervals which the 
part open circuit which adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes It is set up, respectively and the information embedded the account of a top 
offers the printed matter which is characterized by the identifiable thing and in which truth distinction is 
possible with the Fourier transform pattern with which the Fourier transform of the digital image data of the 



above-mentioned printed matl^P^carried out, and they are obtained so tl4(ledetennined information may 
be embedded at the above-mentioned line drawing for securities. 

[0033] The digital image data in which an output of the printed matter which has a line drawing for securities 
from two or more thin streaks, and in which truth distinction is possible is possible in order that this invention 
may solve the above-mentioned technical problem are created. It is prolonged in the direction which 
intersects the above-mentioned thin streak perpendicularly to the longitudinal direction of the above- 
mentioned thin streak, respectively. And it changes so that it may consist of visible division streaks which 
consist of the invisibility plurality division line arranged in parallel along with the longitudinal direction of 
the above-mentioned thin streak. Two or more intervals which the part open circuit which is the information 
embedding method of the printed matter which embeds predetermined information, and in which truth 
distinction is possible, and adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes so that predetermined information may be embedded at the above-mentioned 
line drawing for securities It sets up, respectively and the information embedding method of the printed 
matter which is characterized by making identifiable the information embedded the account of a top with the 
Fourier transform pattern with which the Fourier transform of the digital image data of the above-mentioned 
printed matter is carried out, and they are obtained and in which truth distinction is possible is offered. 
[0034] In order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which tmth 
llistinction is possible, the above-mentioned thin streak It consists of visible division streaks which consist of 
the invisibility plurality division line which was prolonged in the direction which intersects perpendicularly 
to the longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel 
along with the longitudinal direction of the above-mentioned thin streak. Two or more intervals which the 
part open circuit which adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes As predetermined information is embedded at the above-mentioned line 
drawing for securities, it is the truth distinction method of the printed matter in which truth distinction is 
possible which is set up, respectively and changes. The Fourier transform of the digital image data of the 
above-mentioned printed matter is carried out, a Fourier transform pattern is created, and the truth distinction 
method of the printed matter which is characterized by discriminating the information embedded the account 
of a top by this Fourier transform pattern and in which truth distinction is possible is offered. 
[0035] 

[Embodiments of the Invention] The form of operation of the printed matter concerning this invention, the 
distinction method, and how to embed the information on this printed matter is explained to a detail below 
with reference to a drawing based on an example. Two or more streaks containing the straight line (direct 
10,000 lines) and curve of 10,000 lines gather, and the line drawing for securities currently used for 
jecurities, the bill, etc. consists of geometric designs. The streak used as the element which constitutes such a 
line drawing for securities is called "thin streak" by this invention. In the line drawing for securities, very 
high regularity exists in the interval of two or more thin streaks etc. 

[0036] Paying attention to this regularity, this invention evaluates the interval of two or more thin streaks of 
the line drawing for securities, and correlation of a position, and utilizes them as a means of truth distinction. 
[0037] Furthermore, with digital instruments, such as a scanner and a copying machine, although it is 
identifiable, two or more thin streaks which constitute the line drawing for securities which has this regularity 
from this invention Give a modulation and embed information so that a detailed portion (a part for " 
mentioned later open-circuit") with difficult recognition may be put in order and constituted from a visual 
sense for human being, and the printed matter obtained by doing in this way is changed into a digital image, a 
digital instrument (specifically computer) top — the interval of the line drawing for securities and a position, 
and the above ~ truth distinction is enabled by analyzing correlation by arrangement of a detailed portion etc. 
and discriminating the information embedded at printed matter 

[0038] As composition which gives a modulation to the line drawing for securities on the level which cannot 
be recognized with human being's visual sense, this invention is making a part or all of a thin streak that 
constitutes the line drawing for securities the composition formed by the unit streak which consists of two or 
more units. Such a unit streak serves as two or more meeting unit streak group, and forms the line drawing 
for securities. 



[0039] The length (henceforth "i^^^ngth") of two or more units is made in^^ predetermined length 
decided beforehand, and constitutes each unit from two or more invisibility division lines. Two or more of 
these division lines are prolonged in the direction which intersects perpendicularly with the center line of a 
thin streak, respectively, and are considered as the composition arranged by standing in a row in the direction 
of a thin streak, and are considered as the composition which embeds information by setting up suitably the 
mutual interval to the direction of a thin streak, and arranging two or more division lines in this unit (deciding 
the interval of the arrangement to the direction of a thin streak of two or more division lines.). That is, two or 
more intervals which the part open circuit which adjoins mutually among two or more division lines in a unit 
makes are set up corresponding to the information embedded, respectively. 

[0040] In short, this invention forms the thin streak which constitutes the line drawing for securities which is 
original drawing by the unit streak, this unit streak with human being's visual sense, the thin streak and 
concentration of original drawing are equivalent, it considers as the composition whose line drawing for 
securities can be seen like original drawing, and the part open circuit which constitutes a unit serves as 
invisibility - as -- the length (the length of the fragmentation line to the direction which intersects 
perpendicularly with the center line of a thin streak --) of a fragmentation line and width of face (the width of 
face of the fragmentation line to the direction where a thin streak is prolonged --) A further mutual interval is 
decided. And it is considering as composition where predetermined information is embedded by setting up 
the mutual interval of the fragmentation line in a unit suitably, and arranging it based on the regularity (the 
interval and direction of two or more thin streaks of the line drawing for securities.) of the line drawing for 
securities. 

[0041] Thus, in order to discriminate the embedded information and to carry out truth distinction of printed 
matter, from this Fourier transform pattern, the Fourier transform is performed about the line drawing for 
securities which consists of unit streak groups which consist of two or more unit streaks, the information 
about arrangement of the unit length on the line drawing for securities and the part open circuit in a unit is 
extracted, the embedded information is extracted and discernment is presented. 

[0042] Furthermore, the thin streak from which this invention constitutes the line drawing for securities of 
printed matter does not make a unit a unit as mentioned above, constitutes it from a fragmentation streak 
which two or more fragmentation lines are arranged and changes, two or more fragmentation streaks gather, 
and it constitutes a fragmentation streak group, and also includes the printed matter which displays the line ' 
drawing for securities of printed matter, the distinction method, and how to embed the information on this 
printed matter by this fragmentation streak group. 

[0043] (Example 1) The example 1 of the printed matter concerning this invention, the distinction method, 
and how to embed the information on this printed matter is explained. Drawing 1 is an example of the line 
drawing for securities used as original drawing of the printed matter concerning this invention Although this 
'ine drawing 1 for securities has the **** element 3 which consists of the printed thin streak 2, it can 
recognize this thin streak 2 or the **** element 3 with human being's visual sense. 

[0044] Based on the **** element 3 of this line drawing I for securities, the printed matter 4 of the example 
1 of this invention shown in drawing 2 (a) is created. Printed matter 4 is a picture which two or more thin 
streaks 2 which constitute the **** element 3 are formed by the unit streak 6 which consists of the unit 5 of 
two or more same composition, respectively, and the **** element 3 is drawn by the unit streak 6, and 
changes. In short, the **** element 3 is expressed as the unit streak group 7 in which two or more unit 
streaks 6 gathered. This unit streak 6 of the interval and direction of streaks is completely the same as that of 
the thin streak 2 of original drawing. 

[0045] the inside of the circle of drawing 2 (a) - a part of unit streak 6 -- the enlarged view is shown One 
unit streak 6 in this enlarged view is expanded further, and drawing 2 (b) shows it. Each units 5A, 5B, and 5C 
which constitute the unit streak 6 are the same composition mutually, have the predetermined length (it is 
called "unit length".) decided beforehand, and consist of two or more division lines. Specifically, Units 5A, 
5B, and 5C consist of two or more part open circuits 8 for information which embed information, 
respectively, and the start edge part open circuit 9 of both sides and the termination part open circuit 10 of the 
part open circuit 8 for information. 

[0046] By the way, although the unit 5 of two or more same composition is repeatedly an-anged continuously 
in this example 1 and the unit streak 6 is constituted, the units 5A and 5B which adjoin mutually are sharing 



the start edge part open circuil^^d the termination part open circuit 10. !^^wing_2 (b) is explained for 
this as an example, the termination part open circuit 10 of unit 5A is shared by both the units 5A and 5B as 
start edge part open circuit 9 of unit 5B, and the termination part open circuit 10 of division line 5B is shared 
by both the units 5B and 5C as start edge part open circuit 9 of unit 5C. 

[0047] Although the unit 5 is considered as the composition which embeds predetermined information, 
drawing 3 is drawing showing the concrete composition of the unit 5 which embedded predetermined 
information. Between the start edge part open circuit 9 and the termination part open circuit 10, the part open 
circuits 81-84 for information of four are arranged, and this unit 5 is constituted. Predetermined information 
is embedded by deciding suitably the mutual interval of the part open circuits 81-84 for information of four. 
[0048] Corresponding to the information element (example . signs, such as a number) which constitutes the 
information embedded beforehand, the interval is decided beforehand. By this example 1, an information 
element is made into a decimal digit and a corresponding example of an interval is shown in the next table 1. 
Although * and ** express an identifier among this table 1, respectively and being later mentioned about the 
need, identifier * corresponds to the interval of the start edge part open circuit 9 and the part open circuit 8 1 
for information, and identifier ** corresponds to the interval of the termination part open circuit 10 and the 
part open circuit 84 for information. 
[0049] 

[Table 1] 





a 


1 


2 


3 


4 


5 


6 


7 


8 


0 


* 


# 




50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 



[0050] In order to embed the information which consists of the combination of the decimal digit "264" about 
a unit 5 based on this table 1 The interval of 150 micrometers, the part open circuit 81 for information, and 
the part open circuit 82 for information for the interval of identifier * and the part open circuit 8 1 for 
information 70 micrometers, What is necessary is to arrange the interval of 1 10 micrometers, the part open 
circuit 83 for information, and the part open circuit 84 for information to 90 micrometers, and just to arrange 
the interval of the part open circuit 84 for information, and identifier ** for the interval of the part open 
circuit 82 for information, and the part open circuit 83 for information to 160 micrometers, respectively. 
[0051] Unit length is set to 580 micrometers which is the value which totaled these intervals. Two or more 
units 5 of such composition are continuously repeated along with the thin streak 2 (refer to drawing 1 ) of 
original drawing, and the unit streak 6 is arranged and constituted. 

[0052] Here, the need of arranging identifier * and identifier ** in a unit 5 is explained. Although the printed 
matter concerning this invention is mentioned later and it performs the discernment with meanses, such as 
pattem matching, as a Fourier resolution picture, since a picture will appear symmetrically if information 
;'264" is checked by the Fourier resolution picture, it will show the same position and same intensity as what 
carried out the Fourier resolution picture of the information "462", and distinction of it becomes impossible. 
[0053] Then, in order to enable this distinction, make identifier * correspond to the interval of 150 
micrometers, identifier # is made to correspond to the interval of 160 micrometers, it registers with Table 1 
with an information element, and the identifier to which * expresses an informational start, and # are used as 
an identifier showing an informational end, respectively. It turns out that it will be set to "*462" if "*264" can 
be replaced on a par with "264*" if "*462" is compared with "*264" and it reads from opposite direction still 
as mentioned above when using only identifier * showing an informational start here and not using identifier 
# showing an informational end namely, and "*264" and "*462" become the same Fourier transform pattem. 
Then, if identifier # showing an informational end is used, since "*264#" and "*462#" do not become the 
same pattem, they will become discriminable [ both ]. 

[0054] In the line drawing 1 for securities of original drawing shown in drawing 1 , the width of face (size of 
a line) of the thin streak 2 is 55 micrometers. Although the fragmentation lines 8-10 of a unit 5 are invisible 
at human being's eyes, respectively when it is created as printed matter which formed the thin streak 2 by the 
unit streak 6, as shown in drawing 2 (a) The unit streak 6 needs to adjust the interval of the fragmentation 
lines 8-10, and the size (width of face W and length L) of a fragmentation line, in order to make it visible by 
human being's eyes like the thin streak 2 of the line drawing 1 for securities which is original drawing. 
Specifically according to the interval of the fragmentation lines 8-10, the size (width of face W and length L) 



is adjusted. 

[0055] In this example 1, if the interval during the part open circuit corresponSig to information "*264#" is 
equalized, it will be set to 

/( 1 50micrometer+70micrometer+ 1 1 0micrometer+90micrometer+ 1 60micrometer)5= 1 1 6micrometer. 
Corresponding to the numeric value of 116 micrometers, the interval of the average between this 
fragmentation line can set each width of face W of all the fragmentation lines of the part open circuit for 
information, a start edge part open circuit, and a termination part open circuit to 30 micrometers, and can set 
up length L with 293 micrometers. Even when the unit streak 6 is visible to human being by making the 
fragmentation line of a unit 5 into such a size, the fragmentation lines 8-10 will be in an invisible state. 
[0056] By the way, although these people are not the technology which forms the thin streak 2 by unit streak 
6 like this invention, in the negotiable securities which perform truth distinction by machine read, they 
constitute a part of thin streak from a fragmentation line, and have already performed patent application 
about the technology which invisibility-izes this fragmentation line more completely (refer to JP,2000- 
1 18121,A.). the part open circuit in this invention if this invisibility-ized technology is applied to this 
invention - more - completeness -- invisibility-ization is attained 

[0057] The outline of the technology which invisibility-izes this fragmentation line is as follows. In case it 
decides in the length of a fragmentation line, the average of an interval with the part open circuit adjoined 
before and behind the fragmentation line is computed, and the width of face and length corresponding to this 
iverage are determined. The unit 5 shown in drawing 3 explains concretely the composition which applied 
this technology to this invention. 

[0058] For example, it is performed as follows when deciding the width of face and length of the part open 
circuit 81 for information. The interval between the start edge part open circuit 9 and the part open circuit 81 
for information (interval corresponding to identifier *) is 150 micrometers, and the interval (interval 
corresponding to an information element "2") of the part open circuit 81 for information and the part open 
circuit 82 for information is 70 micrometers. The average of 1 10 micrometers of the interval of 150 
micrometers of the both sides of this part open circuit 81 for information and 70 micrometers is computed, 
and suppose the width of face of the part open circuit 81 for information that the width of face and length in 
the case of becoming fixed at intervals of [ of 1 10 micrometers ] a fragmentation line are given. 
[0059] As mentioned above, the thin streak 2 of the line drawing 1 for securities of original drawing shown in 
drawing 1 is formed by the unit streak 6. In order to display the line drawing for securities shown in drawing 
2 (a) by the unit streak group 7 which is a set of the unit streak 6 Read the line drawing 1 for securities with 
digital instruments, such as a scanner, first, and it considers as digital image data, such as bit map data, this ~ 
illustrating - the thin streak 2 is processed with software (for example, general BAL chewiness stem as 
illustrator marketed from Adobe), and it transposes to the unit streak 6 

'0060] or a computer - illustrating - you may create directly the digital image of the line drawing for 
securities shown in drawing 2 (a) displayed by the unit streak group 7 using software make it any ~ if the 
printout of this digital image is carried out, the printed matter shown in drawing 2 (a) should just be created 
In this invention, since it does not consider as the summary of invention of the method of such illustrating of 
printed matter itself, explanation of this point is omitted. 

[0061] Two or more unit streaks 6 which consist of two or more above units 5 gather, serve as the unit streak 
group 7, and display the line drawing for securities. These unit streak groups 7 have different spatial 
frequency based on the mutual interval of two or more unit streaks 7, moreover, information "*264#" is 
embedded to the unit 5, and if the printout of this is carried out, by appearance, the printed matter 4 
concerning this invention which does not change in the line drawing 1 for securities shown in drawing 1 in 
which truth distinction is possible will be created. 

[0062] Based on Table 1, in order to create the printed matter 1 1 which has the unit 12 which similarly 
embedded another information "*831#" at the same line drawing 1 for securities shown in drawing 1 , as 
shown in drawing 4 , each interval of the start edge part open circuit 9, information fragmentation 8 line, and 
the termination part open circuit 10 is decided, and a unit 12 is created so that it may correspond to 
information "*831#." The unit length of this unit 12 is 580 micrometers like printed matter 11. 
[0063] And by the unit streak 13 which continues in the direction of plurality and a thin streak, and is 
repeatedly constituted in this unit 12, the thin streak 2 of original drawing 1 can be formed, and the printed 



matter 1 1 which displays the l^^rawing for securities by the unit streak^^lp 14 for which the unit streak 
13 as shown in drawing 5 gathered can be created. 

[0064] Next, the means and method of discriminating the information concerned on the printed matter with 
which information was embedded by above how embedding information are explained. The above- 
mentioned printed matter 4 and 11 is read by readers, such as a scanner, and a reading result is held as bit 
map data (it is an example of the "digital image data" of this invention.). And the Fourier transform of this bit 
map data is carried out. 

[0065] The Fourier resolution picture 15 of the printed matter 4 of this example is shown in drawing 6 , and 
the Fourier resolution picture 16 of printed matter 1 1 is shown in drawing 7 , respectively. The correlation 
based on enlargement explains how it appears in a Fourier transform pattern about each of the information 
"*264#" embedded for the example in these Fourier resolution pictures 15 and 16, and information "*83 1#." 
[0066] In the Fourier resolution pictures 15 and 16 of printed matter 4 and 11, the peak position in a Fourier 
transform pattern is observed by the same frequency. That is, both unit length in printed matter 4 and printed 
matter 1 1 is 580 micrometers, and the peak is observed by the position of the frequency corresponding to this 
unit length, and the position of the integral multiple of this frequency. Discernment of the embedded 
information is not attached at this point. 

[0067] However, the intensity of the peak in the Fourier transform pattern of printed matter 4 and printed 
matter 1 1 differed in both, and the difference among both has appeared notably especially in the 4th peak (a 
center to the 4th ring). In the unit 5 of printed matter 1, and the unit 12 of printed matter 4, although the 
intervals of arrangement of the part open circuit for information differ in order to embed information 
("*264#", "*831#") different, respectively, it originates in this and the intensity of the 4th peak differs. 
[0068] That is, if it is the same unit length, although a peak will be observed by the frequency position where 
a Fourier transform pattern is the same, if the intervals of arrangement of the part open circuit for information 
in a unit differ, peak intensity differs. Therefore, the interval of arrangement within the unit of the part open 
circuit for information conceming the information embedded to printed matter can be recognized based on 
this Fourier transform pattem. If it is made equivalent to the information which the interval of arrangement of 
this part open circuit for information embedded, embedding of the predetermined information on a printing 
streak and its reading will be realized. 

[0069] By the way, although there are some concrete meanses to discriminate the embedding information on 
the printed matter concerning this invention from a Fourier transform pattem, they mention three meanses 
here. 

(1) In reading image processing systems, such as a computer, make the Fourier transform pattem 
corresponding to predetermined embedding information memorize beforehand, and discriminate the Fourier 
transform pattem of the bit map data read in printed matter as compared with this Fourier transform pattem 
•nemorized beforehand (pattem matching). 

[0070] (2) Prepare beforehand the concentration distribution curve (the concentration distribution curve 
which serves as the k-th peak from the inside among the peaks in a Fourier transform pattem is said.) of the 
k-th peak of the Fourier transform data corresponding to predetermined embedding information, and compare 
this with the concentration distribution of the Fourier transform data of the bit map data read in printed matter 
of the k-th peak. 

[0071] (3) Calculate on-the-strength I (k) in the k-th peak position of the Fourier transform pattem of the bit 
map data read in printed matter by the following several 1. 
[0072] 
[Equation 1] 

I (k) =N{X cos27ckXi.} 2 • • ,(1) 

[0073] The numeric value which standardized the interval of the i-th fragmentation line in the unit 5 to which 
the number of the units 5 which N has in the whole streak, and n are given to by the number of the 
fragmentation line in a unit 5 here, and xij is given by the following several 2, and the j-th fragmentation line 
by unit length is expressed. 
[0074] 



[Equation 2] 

Xij= (dj-di) d, • • • (2: 

8=1 

[0075] By these formulas (1) and (2), if the value of on-the-strength I (k) in the k-th peak position of a 
Fourier transform pattern is recognized, by solving simultaneous equations, it can become possible to ask for 
an-angement of the fragmentation line in a unit easily, and can embed by this, and information can be 
discriminated. 

[0076] Discernment of the printed matter 1 which has as an example the unit 5 which embedded information 
"*264#" is explained. The digital image of this printed matter 1 is read, and the Fourier transform is 
performed, and suppose that the Fourier transform pattern was obtained. In a reader, the primary peak 
position of the FFT shows immediately that unit length is 580 micrometers. 

[0077] And it is possible by reading the relative intensity of primary -- [ secondary / 3rd ] and the Fourier 
transform pattern in the n-th peak, respectively, applying this to more than one above 2, and solving 
simultaneous equations with the least square method to solve the list of arrangement of the division part open 
circuit in a unit 5, i.e., the interval of a fragmentation line. 

[0078] When the interval which the start edge part open circuit 9, the part open circuits 81-4 for information, 
and the termination part open circuit 10 adjoin mutually can be found with 150 micrometers, 70 micrometers, 
1 10 micrometers, 90 micrometers, and 160 micrometers and discriminates a decimal digit from these 
simultaneous equations based on Table 1, it is discriminable that the embedded information is "*264#." In 
addition, it is identifiable similarly about the printed matter 2 which embedded information "*831." 
[0079] As mentioned above, informational embedding and reading ar« possible by giving a variation to a 
fragmentation line, since the peak intensity of a clear Fourier transform pattern is obtained also in an example 
by which signs, such as the same number, are repeated in a unit, and arranging regularly. Although the 
information which consists of the decimal digit of 3 figures was embedded in this example 1, according to 
this invention, even the number of what figure can express signs, such as a number, using a fragmentation 
line, and can be recognized from the Fourier transform pattern which has the frequency and intensity of a 
characteristic peak position corresponding to information, such as a number, for the result. 
[0080] (Modification of an example 1) Here, the printed matter concerning the modification of the example 1 
of this invention is explained below. This modification forms the thin streak 2 which constitutes the line 
drawing 1 for securities of original drawing shown in drawing 1 by the unit streak which consists of two or 
more units, and expresses the line drawing for securities of the **** element 3 as the unit streak group which 
IS the meeting of a unit streak. The unit streak of the interval of streaks etc. of this printed matter is 
completely the same as that of the case of the thin streak of the hne drawing 1 for securities of original 
.Irawing. 

[0081] Two or more units are arranged continuously repeatedly, a unit streak is constituted, and two or more 
units have the same unit length mutually. A unit arranges in parallel two or more fragmentation lines 
prolonged in the direction which intersects perpendicularly with the center line of the thin streak 2 of original 
drawing in the direction of a thin streak, is constituted, and is taken as the composition which embeds 
information by this. 

[0082] Although two or more fragmentation lines are arranged at the unit, and the length of this 
fragmentation line and width of face, and a further mutual interval are invisible in the fragmentation line 
itself, it is decided that the unit streak which consists of two or more units has equivalent thin streak 2 and 
concentration of original drawing, and the **** element 3 looks visually like the line drawing 1 for securities 
of original drawing. 

[0083] By the way, although the interval (two or more intervals which the part open circuit which adjoins 
mutually among two or more fragmentation lines in a unit makes) of arrangement of two or more 
fragmentation lines of a unit is decided and predetermined information is embedded arrangement of two or 
more fragmentation lines within each unit in two or more units which constitute a unit streak from an 
example 1 -- each unit - the same ~ the unit with the arrangement of a fragmentation line same in short ~ 
two or more repeats - it is arranged continuously and the unit streak is constituted 

[0084] However, the interval of arrangement of two or more fragmentation lines within each unit in two or 



more units which constitute a^^streak from this modification may not ^^Isarily be the same about each 
unit. In short, two or more repeats per-continuum arrangement is carried out, and the unit whose arrangement 
of a fragmentation line is not necessarily the same constitutes the unit streak from this modification. 
[0085] The printed matter concerning this modification is read with a scanner, and it opts for arrangement of 
a fragmentation line uniquely within two or more units, respectively so that the picture which carried out the 
Fourier transform of this as a digital image may serve as a predetermined Fourier transform pattern. In short, 
it is considering as the composition which embeds information by arranging a respectively original 
fragmentation line within two or more units so that a Fourier transform pattern may tum into a predetermined 
pattern. 

[0086] thus, about two or more units of each which constitute a unit streak from printed matter of a 
modification It is what it opts for arrangement of two or more fragmentation lines uniquely, and two or more 
units by which arrangement of a respectively original fragmentation line was made are continuously 
arranged, a unit streak is constituted, and the line drawing for securities is displayed as by the unit streak 
group which is the meeting of a unit streak. The truth distinction is made in whether the Fourier resolution 
picture of printed matter matches the predetermined Fourier transform pattern. 

[0087] By the way, a means to discriminate information from a Fourier transform pattern also about this 
modification is the same as an example 1, and is as follows. ** Match about the Fourier resolution picture of 
a predetermined Fourier transform pattern and predetermined printed matter memorized beforehand. ** 
Compare with the concentration distribution curve of the k-th peak of the Fourier transform data of printed 
matter the concentration distribution curve of the k-th peak of the predetermined Fourier transform data 
prepared beforehand. ** Compute and discriminate arrangement of a unit from the intensity in the k-th peak 
position of the Fourier transform data of printed matter. 

[0088] (Example 2) The above-mentioned example 1 constitutes two or more units from the unit streak which 
follows a longitudinal direction, and arranges and grows into it by making into a unit the unit which has a 
fragmentation line for a thin streak. However, it is good also as composition which does not make a unit a 
unit for a thin streak. From this viewpoint, this invention person etc. hit on an idea of the example 2 of this 
invention. 

[0089] That is, the thin streak which constitutes the line drawing for securities of the printed matter 
concerning an example 2 does not make a unit a unit like an example 1, and consists of fragmentation streaks 
which two or more fragmentation lines are arranged and grow into the longitudinal direction of a thin streak. 
And a fragmentation streak gathers, a fragmentation streak group is constituted, and the line drawing for 
securities of printed matter is displayed by this fragmentation streak group. 

[0090] Thus, two or more fragmentation lines used as the smallest unit of the component of the line drawing 
for securities are prolonged in the direction which intersects perpendicularly to the longitudinal direction of a 
bin streak, respectively, and are arranged in parallel along with the longitudinal direction of a thin streak. 
And although each length of a fragmentation line and width of face, and a further mutual interval are 
invisible in the fragmentation line itself, visually, a fragmentation streak has equivalent thin streak and 
concentration of original drawing, is the same as the line drawing 1 for securities of original drawing, and it 
is decided so that the **** element 3 can be seen. 

[0091] Two or more intervals (mutual interval) which the part open circuit which adjoins mutually in the 
direction of a thin streak among two or more of these fragmentation lines makes are characterized by the 
composition set up, respectively so that predetermined information may be embedded at the line drawing for 
securities. This embedded information is identifiable by the Fourier transform pattern obtained by carrying 
out the Fourier transform of the digital image data which read the printed matter concerning this example 2 
with the scanner, and were obtained. In short, two or more intervals which a fragmentation line makes are set 
up so that the information embedded may be identifiable by the Fourier transform pattern of the digital image 
data of printed matter. 

[0092] The same thing is not contained for two or more intervals of all that the part open circuit mutually 
adjoined in the direction of a thin streak among two or more fragmentation lines for this example 2 
embedding information, as for an important thing makes here. That is, the interval (pitch by which a minute 
open circuit is repeated) which two or more fragmentation lines make does not include uniform composition, 
but the information embedded is set up with the Fourier transform pattern of the digital image data of printed 



matter, so that it may be identifi^^If the number of fragmentation lines is^feb enough when the interval 
which two or more fragmentationlmes make is chosen from for 50 to 150 micrometers at random using a 
random number and a fragmentation line is arranged here, even if it generates a fragmentation line what 
times, the same Fourier transform pattern will be obtained. On the other hand, if artificial artificiality is given 
to arrangement of a fragmentation line, the Fourier transform pattern differs from the aforementioned pattern. 
If a more concrete example is given, when setting up the kind of fragmentation line at intervals of 10 
micrometers from 50 micrometers to 150 micrometers and arranging a fragmentation line using a random 
number from this inside, it sets up so that 80 micrometers may become the double precision of the selection 
probability of the fragmentation line of other intervals artificially. Thus, the Fourier transform pattern to the 
fragmentation line operated and arranged will produce a different Fourier transform pattern from the case 
where an interval is completely made into the fragmentation line chosen and arranged at random. The 
information embedded from this specific Fourier transform pattern can be extracted. 

[0093] In short, the printed matter concerning an example 2 is considered as the composition which embeds 
information by completely arranging a division line uniquely within two or more units, respectively so that a 
Fourier transform pattern may turn into a predetermined pattern. 

[0094] A means to discriminate the printed matter concerning this example 2 is the composition that truth 
distinction is performed by whether the predetermined Fourier transform pattern beforehand remembered to 
be the Fourier transform pattern obtained by carrying out the Fourier transform specifically matches and 
matches the digital image data which read the printed matter concerning an example 2 with the scanner, and 
were obtained by the comparator. 

[0095] in addition, the thing for which the technology of performing invisibility-ization for the above- 
mentioned prior (referring to JP,2000-1 18 121, A.) division line more completely is applied also in this 
example 2 in case the width of face of each division line, length, and a mutual interval are designed - a 
division line - more ~ completeness ~ invisibility-ization is attained 

[0096] As mentioned above, although the form of operation of this invention was explained based on the 
example, it cannot be overemphasized by this invention that there are various examples within the limits of 
the technical matter which is not limited to such an example and indicated bv the claim 
[0097] ^ 

[Effect of the Invention] Although the line drawing for securities can be recognized with human being's 
visual sense in the truth distinction printed matter concerning this invention which consists of the above 
composition With constituting the line drawing for securities from a unit streak which consists of the unit 
which has two or more division lines, invisible information can be embedded to human being, moreover this 
embedding information artistic effect ****** which a printing streak has by reading the line drawing for 
securities as a digital image, performing the Fourier transform, and processing matching etc. since it is 
•dentifiable -- there are nothings and the forged prevention effect can be heightened 

[0098] By this invention, the thin streak of original drawing of printed matter is especially formed by the unit 
streak which consists of the unit which has two or more division lines. Two or more intervals which the part 
open circuit which adjoins mutually among two or more division lines in a unit makes By making it set up 
corresponding to the information embedded, respectively Since it is simply identifiable in information, while 
If can embed information, and being able to heighten the forged prevention effect by the Fourier transform 
pattern of the digital image of this printed matter moreover Handling is convenient at a low cost and it is very 
useful as a means which embeds invisibility information in various fields, such as a bank note, securities, 
various certificates, and an important document. 

[0099] and artistic effect ****** which a printing streak has since it is impossible to recognize the 
mformation with human being's visual sense also in monochrome printing in the streak used for this 
invention — there are also nothings 

[0100] Furthermore, when formation of a thin streak enables in this invention at the visible division streak 
which consists of the invisibility plurality division line instead of a unit unit, the interval (the pitch by which 
a minute open circuit is repeated) which two or more division lines make does not include uniform 
composiUon, but the information embedded sets up with the Fourier-transform pattern of the digital image 
data of printed matter so that it is identifiable, it can have flexibility more and the printed matter in which 
high truth distinction of the forged prevention effect is possible can realize. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and in which truth distinction is possible, the above-mentioned thin streak It consists of visible unit 
streaks by which two or more units have been arranged continuously, two or more above-mentioned units It 
consists of the invisibility plurality fragmentation line which was prolonged in the direction which intersects 
perpendicularly to the longitudinal direction of the above-mentioned thin streak, respectively, and was 
arranged in parallel along with the longitudinal direction of a thin streak. Two or more intervals which the 
part open circuit which adjoins mutually among two or more above-mentioned fragmentation lines in the 
above-mentioned unit makes It is set up corresponding to the information embedded, respectively, and the 
embedded information is printed matter which is characterized by the identifiable thing with the Fourier 
transform pattern with which the Fourier transform of the digital image data of the above-mentioned printed 
^matter is carried out, and they are obtained and in which truth distinction is possible the account of a top. 
{Claim 2] The composition concerning two or more intervals which the part open circuit which adjoins 
mutually among two or more above-mentioned fragmentation lines in the above-mentioned unit makes is 
printed matter which is characterized by being the same about two or more above-mentioned units of all and 
in which truth distinction according to claim 1 is possible. 

[Claim 3] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible are created. It is the information embedding 
method of the printed matter which changes two or more above-mentioned thin streaks in the above- 
mentioned digital image data so that it may consist of visible unit streaks by which two or more units have 
been arranged continuously, and embeds predetermined information and in which truth distinction is 
possible. Two or more above-mentioned units are formed from the invisibility plurality fragmentation line 
which was prolonged in the direction which intersects perpendicularly to the longitudinal direction of the 
above-mentioned thin streak, respectively, and was arranged in parallel along with the longitudinal direction 
of a thin streak. Under the present circumstances, two or more intervals which the part open circuit which 
adjoins mutually among two or more above-mentioned fragmentation lines in the above-mentioned unit 
makes The information embedding method of the printed matter which is characterized by making 
identifiable the information which set up corresponding to the information embedded, respectively and was 
*^mbedded the account of a top with the Fourier transform pattern which the Fourier transform of the digital 
image data of the above-mentioned printed matter is carried out, and is obtained and in which truth 
distinction is possible. 

[Claim 4] The information embedding method of the printed matter which is characterized by similarly 
forming the composition concerning two or more intervals which the part open circuit which adjoins 
mutually among two or more above-mentioned fragmentation lines in the above-mentioned unit makes about 
two or more above-mentioned units of all and in which truth distinction according to claim 3 is possible. 
[Claim 5] It is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and in which truth distinction is possible, the above-mentioned thin streak It consists of visible unit 
streaks by which two or more units have been arranged continuously, two or more above-mentioned units It 
consists of the invisibility plurality fragmentation line which was prolonged in the direction which intersects 
perpendicularly to the longitudinal direction of the above-mentioned thin streak, respectively, and was 
arranged in parallel along with the longitudinal direction of a thin streak. Two or more intervals which the 
part open circuit which adjoins mutually among two or more above-mentioned fragmentation lines in the 
above-mentioned unit makes It is the truth distinction method of the printed matter which is set up 
corresponding to the information embedded, respectively and changes and in which truth distinction is 
possible. The tmth distinction method of the printed matter which carries out the Fourier transform of the 
digital image data of the above-mentioned printed matter, and is characterized by discriminating the 



information which created the Fdl^ transform pattern and was embedded ^^count of a top by this 
Fourier transform pattern and in which truth distinction is possible. 

[Claim 6] The composition concerning two or more intervals which the part open circuit which adjoins 
mutually among two or more above-mentioned fragmentation lines in the above-mentioned unit makes is the 
truth distinction method of the printed matter according to claim 5 in which the truth distinction characterized 
by being the same about two or more above-mentioned units of all is possible. 

[Claim 7] It is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and in which truth distinction is possible, the above-mentioned thin streak It consists of visible 
division streaks which consist of the invisibility plurality division line which was prolonged in the direction 
which intersects perpendicularly to the longitudinal direction of the above-mentioned thin streak, 
respectively, and was arranged in parallel along with the longitudinal direction of the above-mentioned thin 
streak. Two or more intervals which the part open circuit which adjoins mutually in the direction of a thin 
streak among two or more above-mentioned division lines makes It is set up, respectively so that 
predetermined information may be embedded at the above-mentioned line drawing for securities, and the 
embedded information is printed matter which is characterized by the identifiable thing with the Fourier 
transform pattern with which the Fourier transform of the digital image data of the above-mentioned printed 
matter is carried out, and they are obtained and in which truth distinction is possible the account of a top. 
[Claim 8] The digital image data in which an output of the printed matter which has a line drawing for 
iecurities from two or more thin streaks, and in which truth distinction is possible is possible are created. It is 
prolonged in the direction which intersects the above-mentioned thin streak perpendicularly to the 
longitudinal direction of the above-mentioned thin streak, respectively. And it changes so that it may consist 
of visible fragmentation streaks which consist of the invisibility plurality fragmentation line arranged in 
parallel along with the longitudinal direction of the above-mentioned thin streak. Two or more intervals 
which the part open circuit which is the information embedding method of the printed matter which embeds 
predetermined information, and in which truth distinction is possible, and adjoins mutually in the direction of 
a thin streak among two or more above-mentioned fragmentation lines makes so that predetermined 
information may be embedded at the above-mentioned line drawing for securities The information 
embedding method of the printed matter which is characterized by making identifiable the information which 
set up, respectively and was embedded the account of a top with the Fourier transform pattern which the 
Fourier transform of the digital image data of the above-mentioned printed matter is carried out, and is 
obtained and in which truth distinction is possible. 

[Claim 9] It is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and in which truth distinction is possible, the above-mentioned thin streak It consists of visible 
fragmentation streaks which consist of the invisibility plurality fragmentation line which was prolonged in 
'he direction which intersects perpendicularly to the longitudinal direction of the above-mentioned thin 
streak, respectively, and was arranged in parallel along with the longitudinal direction of the above- 
mentioned thin streak. Two or more intervals which the part open circuit which adjoins mutually in the 
direction of a thin streak among two or more above-mentioned fragmentation lines makes As predetermined 
information is embedded at the above-mentioned line drawing for securities, it is the truth distinction method 
of the printed matter in which truth distinction is possible which is set up, respectively and changes. The truth 
distinction method of the printed matter which carries out the Fourier transform of the digital image data of 
the above-mentioned printed matter, and is characterized by discriminating the information which created the 
Fourier transform pattern and was embedded the account of a top by this Fourier transform pattern and in 
which tmth distinction is possible. * NOTICES * 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to printed matter, such as negotiable 
securities, such as a bank note in which truth distinction is possible, a stock certificate, and a debenture, 
various certificates, and an important document. 




PRIOR ART 



[Description of the Prior Art] In printed matter, such as negotiable securities, such as a bank note, a stock 
certificate, and a debenture, various certificates, and an important document, forgery and an aheration 
preventive measure are important elements. Forgery of these printed matter and an alteration preventive 
measure have the method of using for a design the pattern which mainly multiple-use-ized the geometrical 
pattern, and the method which appears the latent image which has not been visually recognized if a certain 
means and operation were added to printed matter. 

[0003] Although geometrical patterns, such as a design widely used for designs, such as security printed 
matter, a **** pattern, and a relief pattern, are used for the former typical example, it constitutes the pattern 
by set of the music streak by fixed streak width of face fundamentally as the forgery and the alteration 
preventive measure using the aforementioned geometrical pattern. 

[0004] These patterns consider design nature, such as a design of printed matter, and in the extraction or the 
copying machine by photoengraving-process equipment, use the color which is hard to be reproduced, or 
make it a complicated music streak. There is a fault of having not brought about sufficient forgery and the 
alteration prevention effect with the advent of [ although a role of a forged preventive measure is raised by 
generating moire to scanning I/O of a copying machine and a scanner ] the photoengraving-process 
■equipment which had advanced features recently, or a copying machine. 

[0005] Moreover, the forgery and the alteration preventive measure which are used among the typical 
examples of the latter which adds a certain means and operation to the aforementioned printed matter, with a 
series of technology generally called a copy prevention streak, visually the latent image given into printed 
matter cannot recognize, a latent image appears by copying with a copying machine, and it is already 
indicated in the printed matter suitable for the forged prevention by such copying machine — there is a 
technical means of ** of a degree - ** 

[0006] ** There is printed matter (JP,57-20395,A) which gave the latent image suitable for the forged 
prevention by the copy which displayed the character which consists of a topography element which is the 
half tone dot of 30% of 85 lines on the base paper front face. 

[0007] ** There is printed matter (JP,60-79991,A) suitable for the copy prevention which finished the printed 
matter front face with sufficient appearance by printing a latent image by the half tone dot on the surface of a 
form, carrying out simultaneous printing of the background of a latent image and this concentration by 
10,000 Hnes, and piling up, printing and making an ornament pattern the upper surface of a latent image 
including a background in the transparency ink of the thin color of the grade which is not reproduced by the 
copy. 

[0008] ** When it interferes with 10,000 lines of a background, give heavy printing of the light color which 
is not reproduced by the form front face with a copying machine using the overprint version equipped with 
the wave pattern which consists of parallel lines which form a moire pattern. Since the moire pattern which 
dazzles a naked eye is formed, the front face of printed matter becomes difficult [ existence of a latent image 
] to discriminate, and when it applies to a copying machine, a latent image and a wave pattern have the latent- 
image camouflaging method for copy prevention (JP,60-87380,A) only a background is reproduced without 
being reproduced. 

[0009] However, since each method of the above-mentioned ****** had to be the screen pattern which 
consists of roughness and fineness of points, such as a half tone dot or 10,000 lines, and a line, it had the fault 
of not being suitable for using for the existing products, such as negotiable securities, such as a design, a 
bank note which is using the **** pattern abundantly, a stock certificate, and a debenture. 
[0010] Invention-in-this-application persons consider as the method with which the fault which the method of 
the above-mentioned ****** has is suppliable enough, and have already introduced the technical means of 
** of a degree, and **. 

[001 1] ** The streak more than the double lines of the portion which expressed the portion which gave single 
stroke lines and the latent image for the portion which does not give a latent image for the set pattern of a 
music streak by the streak more than double lines, and gave the latent image. The streak width of face of the 
sum total of the streak more than double lines is equal to the streak width of face of the streak of the single 



stroke lines of a portion which d<^^give a latent image. Branch from the s^k stroke lines of a portion 
which do not give a latent image, and and the boundary line on the streak of tR^ortion which does not give 
a latent image, and the portion which gave the latent image fiirther It applied for the creation method of the 
copy prevention pattern characterized by the straight line which crosses an abbreviation right angle, and the 
bird clapper, and its printed matter (Japanese Patent ApplicaUon No. No. 206140 [ six to ]) to the straight line 
which touches a basic curve in the intersection of the basic curve which constitutes the set pattern of a music 
streak, and the border line of a latent image. 

[0012] ** In a round term of the streak section on the sum total of the fixed-cycle rupture line of the portion 
which expressed the portion which gave the solid line and the latent image for the portion which does not 
give a latent image by the fixed-cycle rupture line to the set pattern of a music streak, and gave the latent 
image to it real-printed, and the non-streak section which severs and lacks the streak section The area of the 
non-streak section was added to the area of the streak section, and by the same length of the curve-like 
direction of the portion which gave the latent image, and the portion which does not give a latent image the 
printed matter (Japanese Patent Application No. 7-138879) made into the rate of the same streak area wks 
invented, and it applied. 

[0013] The creation method of a copy prevention pattern and printed matter which gave forgery by the 
copying machine and the alteration prevention effect to the set pattern of music streaks, such as designs, such 
as negotiable securities, such as a bank note which needs copy prevention, a stock certificate, and a 
debenture, various certificates, and an important document, a **** pattern, and a relief pattern, with the 
printed matter which has the pattern of these ****s were able to be offered. 

[0014] However, it is the present condition that it is becoming impossible for the copy preventive measure of 
the method of the above-mentioned **** to grow into sufficient forged preventive measure by advanced 
features of a color copying machine and the advancement of DTP (desktop publishing) technology by the end 
of today. ■' 

[0015] Then, in truth distinction, extensive and the machine reading inspection method which can carry out 
high-speed processing are widely adopted as solution of such a problem. Such technology in which the 
machine reading inspection method of today's printed matter detects the material by functional ink, such as a 
magnetic ink, infrared reflective absorption ink, and fluorescent ink, the fiber which forms print media, the 
quality of the material and chemicals, etc. originates in the specific electromagnetic wave which cannot be 
sensed to human being. There is much what is dependent on material fitness when producing printed matter 
and it can give only the product with which economical efficiency balances in a production cost side. 
[0016] Moreover, there is the optical reading method for the pattern on the printed matter which can apply 
printing material like the ink for general printing which can carry out visible as a method of not taking into 
consideration especially the production cost of printed matter. As the comparatively easy optical reading 
method, although OCR, OMR, a bar code, a 2-dimensional code, etc. are well-known, when using these 
optical reading methods for the existing product, change of a design and specification is required. 
[0017] Moreover, it is also the method which has appeared on the market in the city widely, and since these 
optical reading methods can carry out visible [ of the sign ] as a printing streak, the danger of decode and an 
alteration is also expected and they are inadequate as forgery and the alteration prevention method. 
[0018] Furthermore, there is a series of technology generally called electronic watermark as a method of 
giving the information for reading, without similarly changing design nature, such as a design, by the optical 
reading method. An electronic watermark is also called concealed DOIMEJI and digital watermark, and is 
technology which embeds copyright information at the document file in the high performance copy 
technology and high performance DTP technology, or its printed matter as main uses. As well-known typical 
technology in printed matter, it is the method called frequency use type. 

[0019] An electronic watermark is said for there to be little degradation of the frequency characteristic also in 
a duplicate object, and, recently, is given to the digital image distributed on the Intemet for the purpose of 
protection of copyrights in many cases. Moreover, since the effect is done so also in printed matter, it has 
also been used for the poster etc. more often. 

[0020] It is a continuous tone (photograph gradation) pattern that an electronic watermark can demonstrate an 
effect most. A continuous tone (photograph gradation) pattern is one of the technology in which many 
methods, such as not only a frequency use type but a pixel substitution type, a pixel space use type, a 



quantization error diffusion t^HKtc, are proposed since it is multiple-va^^nage data and sufficient 
redundancy exists, and many reference and patent application also attract attention today. 
[0021] However, since the set pattern of music streaks, such as a design used for negotiable securities, a **** 
pattern, and a relief pattern, is a binary picture fundamentally and there is little redundancy, embedding of an 
electronic watermark is made difficult, since the signal for reading is weak as a result, it reads, and the low's 
has been [ precision ] a technical problem. 

[0022] Therefore, development of the effective technology which can carry out truth distinction of a pattern 
that it has the forged prevention fitness which is the forgery and the alteration prevention method 
independent of the material fitness of printed matter, for example, is suitable for negotiable securities, such as 
a bank note, a stock certificate, and a debenture, various certificates, an important document, etc., by machine 
reading is desired. 



EFFECT OF THE INVENTION 



i[Effect of the Invention] Although the line drawing for securities can be recognized with human being's 
visual sense with the truth distinction printed matter concerning this invention which consists of the above 
composition artistic effect ****** which a printing streak has by being able to embed invisible information 
to human being with constituting the line drawing for securities from a unit streak which consists of the unit 
which has two or more division lines, and this embedding information reading the line drawing for securities 
as a digital image, performing the Fourier transform moreover, and processing matching etc. since it is 
identifiable — there are nothings and the forged prevention effect can heighten 

[0098] By this invention, the thin streak of original drawing of printed matter is especially formed by the unit 
streak which consists of the unit which has two or more division lines. Two or more intervals which the part 
open circuit which adjoins mutually among two or more division lines in a unit makes Since it is simply 
identifiable in information, while it can embed information by making it set up corresponding to the 
information embedded, respectively, and being able to heighten the forged prevention effect by the Fourier 
transform pattern of the digital image of this printed matter moreover Handling is convenient at a low cost 
and it is very useful as a means which embeds invisibility information in various fields, such as a bank note, 
securities, various certificates, and an important document. 

[0099] and artistic effect ****** which a printing streak has since it is impossible to recognize the 
information with human being's visual sense also in monochrome printing in the streak used for this 
invention — there are also nothings 

[0100] Furthermore, for the interval (pitch by which a minute open circuit is repeated) which enables 
formation of a thin streak in this invention at the visible division streak which consists of the invisibility 
plurality division line instead of a unit unit, and two or more division lines make, the information which does 
not include uniform composition but is embedded is the Fourier transform pattern of the digital image data of 
printed matter. By setting up so that it may be identifiable, it can have flexibility more and the printed matter 
in which high truth distinction of the forged prevention effect is possible can be realized. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention was made in view of the above-mentioned point, 
and it aims at embedding information in the printed matter which has art, such as securities which consist of 
line drawings for securities, by giving a modulation to the line drawing for securities on the level which 
human being cannot recognize visually, without spoiling the artistic effect. 



[0024] By the way, this inventio^son etc. has already proposed inventio^^ut the printed matter and the 
distinction method of already conslituting the thin streak of the line drawing for securities from the division 
streak section which consists of two or more division lines arranged in parallel by the longitudinal direction 
at the predetermined intervals in which tmth distinction is possible, and the information embedding method 
as an application for patent No. 1519 [ 2002 to ]. Invention concerning this application to precede is 
technology which decides the width of face and length of the division line to be human being's eyes so that 
the division streak section and the usual thin streak may look equivalent, carries out the Fourier transform of 
this, recognizes peculiar frequency in the Fourier transform pattern, and is applied to truth distinction etc 
[0025] However, in this invention to precede, two or more division lines of the division streak section which 
constitutes the thin streak of the line drawing for securities are only arranged in parallel in the longitudinal 
direction at the fixed interval, and the information which can be given is limited to the kind of peculiar 
invisibility frequency, and cannot give many variations. Then, let it be a technical problem to make it 
possible to embed information various finer again and to heighten the forged prevention effect in this 
invention, without devising the interval of arrangement of this division line, forming a thin streak and 
spoiling the artistic effect. 



MEANS 



[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, it is the printed matter which has the line drawing for securities which consists of two or more thin 
streaks and m which truth distinction is possible, the above-mentioned thin streak It consists of visible unit 
streaks by which two or more units have been arranged continuously, two or more above-mentioned units It 
consists of the invisibility plurality division line which was prolonged in the direction which intersects 
perpendicularly to the longitudinal direction of the above-mentioned thin streak, respectively, and was 
arranged in parallel along with the longitudinal direction of a thin streak. Two or more intervals which the 
part open circuit which adjoins mutually among two or more above-mentioned division lines in the above- 
mentioned unit makes It is set up corresponding to the information embedded, respectively and the 
information embedded the account of a top offers the printed matter which is characterized by the identifiable 
thing and in which truth distinction is possible with the Fourier transform pattern with which the Fourier 
transform of the digital image data of the above-mentioned printed matter is carried out, and thev are 
obtained. ' ^ 

[0027] The composition concerning two or more intervals which the part open circuit which adjoins mutually 
imong two or more above-mentioned division lines in the above-mentioned unit makes is the same about two 
or more above-mentioned units of all. 

[0028] The digital image data in which an output of the printed matter which has the line drawing for 
securities which consists of two or more thin streaks is possible in order that this invention may solve the 
above-nientioned technical problem are created. It is the information embedding method of the printed matter 
which changes two or more above-mentioned thin streaks in the above-mentioned digital image data so that it 
may consist of visible unit streaks by which two or more units have been arranged continuously, and embeds 
predeteraiined information and in which truth distinction is possible. Two or more above-mentioned units are 
formed from the invisibility plurality division line which was prolonged in the direction which intersects 
perpendiculariy to the longitudinal direction of the above-mentioned thin streak, respectively and was 
arranged m parallel along with the longitudinal direction of a thin streak. Under the present circumstances 
two or more intervals which the part open circuit which adjoins mutually among two or more above- 
mentioned division lines in the above-mentioned unit makes It sets up corresponding to the information 
embedded, respectively, and the information embedding method of the printed matter which is characterized 
by making Identifiable the information embedded the account of a top with the Fourier transform pattern with 
which the Fourier transform of the digital image data of the above-mentioned printed matter is carried out 
and they are obtained and in which truth distinction is possible is offered. 

[0029] It is characterized by similarly forming the composition concerning two or more intervals which the 



part open circuit which adjoii^^ltually among two or more above-ment^^l division lines in the above- 
mentioned unit makes about two or more above-mentioned units of all. 

[0030] In order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which truth 
distinction is possible, the above-mentioned thin streak It consists of visible unit streaks by which two or 
more units have been arranged continuously, two or more above-mentioned units It consists of the invisibility 
plurality division line which was prolonged in the direction which intersects perpendicularly to the 
longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel along 
with the longitudinal direction of a thin streak. Two or more intervals which the part open circuit which 
adjoins mutually among two or more above-mentioned division lines in the above-mentioned unit makes It is 
the truth distinction method of the printed matter which is set up corresponding to the information embedded, 
respectively and changes and in which truth distinction is possible. The Fourier transform of the digital image 
data of the above-mentioned printed matter is carried out, a Fourier transform pattern is created, and the truth 
distinction method of the printed matter which is characterized by discriminating the information embedded 
the account of a top by this Fourier transform pattern and in which truth distinction is possible is offered. 
[0031] Composition concerning two or more intervals which the part open circuit which adjoins mutually 
among two or more above-mentioned division lines in the above-mentioned unit makes is characterized by 
being the same about two or more above-mentioned units of all, 
' [0032] In order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which truth 
distinction is possible, the above-mentioned thin streak It consists of visible division streaks which consist of 
the invisibility plurality division line which was prolonged in the direction which intersects perpendicularly 
to the longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel 
along with the longitudinal direction of the above-mentioned thin streak. Two or more intervals which the 
part open circuit which adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes It is set up, respectively and the information embedded the account of a top 
offers the printed matter which is characterized by the identifiable thing and in which truth distinction is 
possible with the Fourier transform pattern with which the Fourier transform of the digital image data of the 
above-mentioned printed matter is carried out, and they are obtained so that predetermined information may 
be embedded at the above-mentioned line drawing for securities. 

[0033] The digital image data in which an output of the printed matter which has a line drawing for securities 
from two or more thin streaks, and in which truth distinction is possible is possible in order that this invention 
may solve the above-mentioned technical problem are created. It is prolonged in the direction which 
intersects the above-mentioned thin streak perpendicularly to the longitudinal direction of the above- 
mentioned thin streak, respectively. And it changes so that it may consist of visible division streaks which 
consist of the invisibility plurality division line arranged in parallel along with the longitudinal direction of 
the above-mentioned thin streak. Two or more intervals which the part open circuit which is the information 
embedding method of the printed matter which embeds predetermined information, and in which truth 
distinction is possible, and adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes so that predetermined information may be embedded at the above-mentioned 
line drawing for securities It sets up, respectively and the information embedding method of the printed 
matter which is characterized by making identifiable the information embedded the account of a top with the 
Fourier transform pattern with which the Fourier transform of the digital image data of the above-mentioned 
printed matter is carried out, and they are obtained and in which truth distinction is possible is offered. 
[0034] In order that this invention may solve the above-mentioned technical problem, it is the printed matter 
which has the line drawing for securities which consists of two or more thin streaks and in which truth 
distinction is possible, the above-mentioned thin streak It consists of visible division streaks which consist of 
the invisibility plurality division line which was prolonged in the direction which intersects perpendicularly 
to the longitudinal direction of the above-mentioned thin streak, respectively, and was arranged in parallel 
along with the longitudinal direction of the above-mentioned thin streak. Two or more intervals which the 
part open circuit which adjoins mutually in the direction of a thin streak among two or more above- 
mentioned division lines makes As predetermined information is embedded at the above-mentioned line 



drawing for securities, it is the tr^Pistinction method of the printed matter^fchich truth distinction is 
possible which is set up, respectively and changes. The Fourier transform of ffl^igital image data of the 
above-mentioned printed matter is carried out, a Fourier transform pattern is created, and the truth distinction 
method of the printed matter which is characterized by discriminating the information embedded the account 
of a top by this Fourier transform pattern and in which truth distinction is possible is offered 
[0035] 

[Embodiments of the Invention] The form of operation of the printed matter concerning this invention, the 
distinction method, and how to embed the information on this printed matter is explained to a detail below 
with reference to a drawing based on an example. Two or more streaks containing the straight line (direct 
10,000 lines) and curve of 10,000 lines gather, and the line drawing for securities currently used for 
securities, the bill, etc. consists of geometric designs. The streak used as the element which constitutes such a 
line drawing for securities is called "thin streak" by this invention. In the line drawing for securities, very 
high regularity exists in the interval of two or more thin streaks etc. 

[0036] Paying attention to this regularity, this invention evaluates the interval of two or more thin streaks of 
the line drawing for securities, and correlation of a position, and utilizes them as a means of truth distinction. 
[0037] Furthermore, with digital instruments, such as a scanner and a copying machine, although it is 
identifiable, two or more thin streaks which constitute the line drawing for securities which has this regularity 
from this invention Give a modulation and embed information so that a detailed portion (a part for " 
mentioned later open-circuit") with difficult recognition may be put in order and constituted from a visual 
sense for human being, and the printed matter obtained by doing in this way is changed into a digital image a 
digital instrument (specifically computer) top ~ the interval of the line drawing for securities and a position 
and the above - truth distinction is enabled by analyzing correlation by arrangement of a detailed portion etc. 
and discriminating the information embedded at printed matter 

[0038] As composition which gives a modulation to the line drawing for securities on the level which cannot 
be recognized with human being's visual sense, this invention is making a part or all of a thin streak that 
constitutes the line drawing for securities the composition formed by the unit streak which consists of two or 
more units. Such a unit streak serves as two or more meeting unit streak group, and forms the line drawing 
for securities. " 

[0039] The length (henceforth "unit length") of two or more units is made into the predetermined length 
decided beforehand, and constitutes each unit from two or more invisibility fragmentation lines. Two or more 
of these fragmentation lines are prolonged in the direction which intersects perpendicularly with the center 
line of a thin streak, respectively, and are considered as the composition arranged by standing in a row in the 
direction of a thin streak, and are considered as the composition which embeds information by setting up 
suitably the mutual interval to the direction of a thin streak, and arranging two or more fragmentation lines in 
this unit (deciding the interval of the arrangement to the direction of a thin streak of two or more 
fragmentation lines.). That is, two or more intervals which the part open circuit which adjoins mutually 
among two or more fragmentation lines in a unit makes are set up corresponding to the information 
embedded, respectively. 

[0040] In short, this invention forms the thin streak which constitutes the line drawing for securities which is 
original drawing by the unit streak, this unit streak with human being's visual sense, the thin streak and 
concentration of original drawing are equivalent, it considers as the composition whose line drawing for 
securities can be seen like original drawing, and the part open circuit which constitutes a unit serves as 
invisibility ~ as - the length (the length of the fragmentation line to the direcrion which intersects 
perpendiculariy with the center line of a thin streak -) of a fragmentation line and width of face (the width of 
face of the fragmentation line to the direction where a thin streak is prolonged ~) A further mutual interval is 
decided. And it is considering as composition where predetermined information is embedded by setting up 
the mutual interval of the fragmentation line in a unit suitably, and arranging it based on the regularity (the 
interval and direction of two or more thin streaks of the line drawing for securities.) of the line drawing for 
securities. 

[0041] Thus, in order to discriminate the embedded information and to carry out truth distinction of printed 
matter, from this Fourier transform pattern, the Fourier transform is performed about the line drawing for 
securities which consists of unit streak groups which consist of two or more unit streaks, the information 



about arrangement of the uni^H^th on the line drawing for securities an^^ part open circuit in a unit is 
extracted, the embedded infonmtion is extracted and discernment is presented. 

[0042] Furthermore, the thin streak from which this invention constitutes the line drawing for securities of 
printed matter does not make a unit a unit as mentioned above, constitutes it from a fragmentation streak 
which two or more fragmentation lines are arranged and changes, two or more fragmentation streaks gather, 
and it constitutes a fragmentation streak group, and also includes the printed matter which displays the line ' 
drawing for securities of printed matter, the distinction method, and how to embed the information on this 
printed matter by this fragmentation streak group. 

[0043] (Example 1) The example 1 of the printed matter concerning this invention, the distinction method, 
and how to embed the information on this printed matter is explained. Drawing 1 is an example of the line 
drawing for securities used as original drawing of the printed matter concerning this invention. Although this 
line drawing 1 for securities has the **** element 3 which consists of the printed thin streak 2, it can 
recognize this thin streak 2 or the **** element 3 with human being's visual sense. 

[0044] Based on the **** element 3 of this line drawing 1 for securities, the printed matter 4 of the example 
1 of this invention shown in drawing 2 (a) is created. Printed matter 4 is a picture which two or more thin 
streaks 2 which constitute the **** element 3 are formed by the unit streak 6 which consists of the unit 5 of 
two or more same composition, respectively, and the **** element 3 is drawn by the unit streak 6, and 
changes. In short, the **** element 3 is expressed as the unit streak group 7 in which two or more unit 
. streaks 6 gathered. This unit streak 6 of the interval and direction of streaks is completely the same as that of 
the thin streak 2 of original drawing. 

[0045] the inside of the circle of drawing 2 (a) - a part of unit streak 6 ~ the enlarged view is shown One 
unit streak 6 in this enlarged view is expanded further, and drawing 2 (b) shows it. Each units 5 A, 5B, and 5C 
which constitute the unit streak 6 are the same composition mutually, have the predetermined length (it is 
called "unit length".) decided beforehand, and consist of two or more fragmentation lines. Specifically, Units 
5A, 5B, and 5C consist of two or more part open circuits 8 for information which embed information, 
respectively, and the start edge part open circuit 9 of both sides and the termination part open circuit 10 of the 
part open circuit 8 for information. 

[0046] By the way, although the unit 5 of two or more same composition is repeatedly an-anged continuously 
in this example 1 and the unit streak 6 is constituted, the units 5A and 5B which adjoin mutually are sharing 
the start edge part open circuit 9 and the termination part open circuit 10. If drawing 2 (b) is explained for 
this as an example, the termination part open circuit 10 of unit 5 A is shared by both the units 5 A and 5B as 
start edge part open circuit 9 of unit 5B, and the termination part open circuit 10 of division line 5B is shared 
by both the units 5B and 5C as start edge part open circuit 9 of unit 5C. 

[0047] Although the unit 5 is considered as the composition which embeds predetermined information, 
.drawing 3 is drawing showing the concrete composition of the unit 5 which embedded predetermined ' 
information. Between the start edge part open circuit 9 and the termination part open circuit 10, the part open 
circuits 81-84 for information of four are arranged, and this unit 5 is constituted. Predetermined information 
is embedded by deciding suitably the mutual interval of the part open circuits 81-84 for information of four. 
[0048] Corresponding to the information element (example . signs, such as a number) which constitutes the 
information embedded beforehand, the interval is decided beforehand. By this example 1, an information 
element is made into a decimal digit and a corresponding example of an interval is shown in the next table 1. 
Although * and ** express an identifier among this table 1, respectively and being later mentioned about the 
need, identifier * corresponds to the interval of the start edge part open circuit 9 and the part open circuit 81 
for information, and identifier ** corresponds to the interval of the termination part open circuit 10 and the 
part open circuit 84 for information. 
[0049] 

Table 1] 
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60 
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80 


90 


100 


110 


120 


130 


140 


150 


160 



[0050] In order to embed the information which consists of the combination of the decimal digit "264" about 
a unit 5 based on this table 1 The interval of 150 micrometers, the part open circuit 81 for information, and 



the part open circuit 82 for infoi^^n for the interval of identifier * and th^^ open circuit 8 1 for 
information 70 micrometers, WhaTis necessary is to arrange the interval of IWinicrometers, the part open 
circuit 83 for information, and the part open circuit 84 for information to 90 micrometers, and just to arrange 
the interval of the part open circuit 84 for information, and identifier ** for the interval of the part open 
circuit 82 for information, and the part open circuit 83 for information to 160 micrometers, respectively 
[0051] Unit length is set to 580 micrometers which is the value which totaled these intervals. Two or more 
units 5 of such composition are continuously repeated along with the thin streak 2 (refer to drawing 1 ) of 
original drawing, and the unit streak 6 is arranged and constituted. 

[0052] Here, the need of arranging identifier * and identifier ** in a unit 5 is explained. Although the printed 
matter concerning this invention is mentioned later and it performs the discernment with meanses, such as 
pattern matching, as a Fourier resolution picture, since a picture will appear symmetrically if information 
"264" is checked by the Fourier resolution picture, it will show the same position and same intensity as what 
carried out the Fourier resolution picture of the information "462", and distinction of it becomes impossible. 
[0053] Then, in order to enable this distinction, make identifier * correspond to the interval of 150 
micrometers, identifier # is made to correspond to the interval of 160 micrometers, it registers with Table 1 
with an mformation element, and the identifier to which * expresses an informational start, and # are used as 
an identifier showing an informational end, respectively. It turns out that it will be set to "*462" if "*264 ' can 
be replaced on a par with "264*" if "*462" is compared with "*264" and it reads from opposite direction still 
as mentioned above when using only identifier * showing an informational start here and not using identifier 
# showing an informational end namely, and "*264" and "*462" become the same Fourier transform pattern 
Then, if identifier # showing an informational end is used, since "*264#" and "*462#" do not become the 
same pattern, they will become discriminable [ both ]. 

[0054] In the line drawing 1 for securities of original drawing shown in drawing 1 , the width of face (size of 
a hne) of the thin streak 2 is 55 micrometers. Although the fragmentation lines 8-10 of a unit 5 are invisible 
at human being's eyes, respectively when it is created as printed matter which formed the thin streak 2 by the 
unit streak 6, as shown in drawing 2 (a) The unit streak 6 needs to adjust the interval of the fragmentation 
lines 8-10, and the size (width of face W and length L) of a fragmentation line, in order to make it visible by 
human being's eyes like the thin streak 2 of the line drawing 1 for securities which is original drawing 
Specifically according to the interval of the fragmentation lines 8-10, tiie size (width of face W and length D 
is adjusted. ^ ^ 

[0055] In this example 1, if the interval during the part open circuit corresponding to information "*264#" is 
equalized, it will be set to 

/(150micrometer+70micrometer+110micrometer+90micrometer+160micrometer)5=116micrometer 
Corresponding to the numeric value of 1 16 micrometers, the interval of the average between this division line 
can set each width of face W of all the division lines of the part open circuit for information, a start edge part 
open circuit, and a termination part open circuit to 30 micrometers, and can set up length L with 293 
micrometers. Even when the unit streak 6 is visible to human being by making the division line of a unit 5 
into such a size, the division lines 8-10 will be in an invisible state. 

[0056] By the way, although these people are not the technology which forms the thin streak 2 by unit streak 
6 like this invention, in the negotiable securities which perform truth distinction by machine read they 
constitute a part of thin streak from a division line, and have already performed patent application about the 
technology which invisibility-izes this division line more completely (refer to JP,2000-1 18121 A ) the part 
open circuit in this invention if this invisibility-ized technology is applied to this invention - more ~ 
completeness ~ invisibility-ization is attained 

[0057] The outline of the technology which invisibility-izes this fragmentation line is as follows In case it 
decides m the length of a fragmentation line, the average of an interval with the part open circuit adjoined 
before and behind the fragmentation line is computed, and the width of face and length corresponding to this 
average are determined. The unit 5 shown in drawing 3 explains concretely the composition which applied 
this technology to this invention. 

[0058] For example, it is performed as follows when deciding the width of face and length of the part open 
circuit 81 for information. The interval between the start edge part open circuit 9 and the part open circuit 81 
for infonnation (interval corresponding to identifier *) is 150 micrometers, and tiie interval (interval 



corresponding to an informati^^Pement "2") of the part open circuit 81 ^^fformation and the part open 
circuit 82 for information is 70 micronneters. The average of 1 10 micrometers of the interval of 150 
micrometers of the both sides of this part open circuit 81 for information and 70 micrometers is computed, 
and suppose the width of face of the part open circuit 8 1 for information that the width of face and length in 
the case of becoming fixed at interveds of [ of 1 10 micrometers ] a fragmentation line are given, 
[0059] As mentioned above, the thin streak 2 of the line drawing 1 for securities of original drawing shown in 
drawing 1 is formed by the unit streak 6. In order to display the line drawing for securities shown in drawing 
2 (a) by the unit streak group 7 which is a set of the unit streak 6 Read the line drawing 1 for securities with 
digital instruments, such as a scanner, first, and it considers as digital image data, such as bit map data, this ~ 
illustrating — the thin streak 2 is processed with software (for example, general BAL chewiness stem as 
illustrator marketed from Adobe), and it transposes to the unit streak 6 

[0060] or a computer — illustrating — you may create directly the digital image of the line drawing for 
securities shown in drawing 2 (a) displayed by the unit streak group 7 using software make it any — if the 
printout of this digital image is carried out, the printed matter shown in drawing 2 (a) should just be created 
In this invention, since it does not consider as the summary of invention of the method of such illustrating of 
printed matter itself, explanation of this point is omitted. 

[0061] Two or more unit streaks 6 which consist of two or more above units 5 gather, serve as the unit streak 
group 7, and display the line drawing for securities. These unit streak groups 7 have different spatial 
' frequency based on the mutual interval of two or more unit streaks 7, moreover, information "*264#" is 
embedded to the unit 5, and if the printout of this is carried out, by appearance, the printed matter 4 
conceming this invention which does not change in the line drawing 1 for securities shown in drawing 1 in 
which truth distinction is possible will be created. 

[0062] Based on Table 1, in order to create the printed matter 1 1 which has the unit 12 which similarly 
embedded another information "*831#" at the same line drawing 1 for securities shown in drawing 1 , as 
shown in drawing 4 , each interval of the start edge part open circuit 9, information fragmentation 8 line, and 
the termination part open circuit 10 is decided, and a unit 12 is created so that it may correspond to 
information "*831#." The unit length of this unit 12 is 580 micrometers like printed matter 11. 
[0063] And by the unit streak 13 which continues in the direction of plurality and a thin streak, and is 
repeatedly constituted in this unit 12, the thin streak 2 of original drawing 1 can be formed, and the printed 
matter 1 1 which displays the line drawing for securities by the unit streak group 14 for which the unit streak 
13 as shown in drawing 5 gathered can be created. 

[0064] Next, the means and method of discriminating the information concerned on the printed matter with 
which information was embedded by above how embedding information are explained. The above- 
mentioned printed matter 4 and 1 1 is read by readers, such as a scanner, and a reading result is held as bit 
map data (it is an example of the "digital image data" of this invention.). And the Fourier transform of this bit 
map data is carried out. 

[0065] The Fourier resolution picture 15 of the printed matter 4 of this example is shown in drawing 6 , and 
the Fourier resolution picture 16 of printed matter 1 1 is shown in drawing 7 , respectively. The correlation 
based on enlargement explains how it appears in a Fourier transform pattern about each of the information 
"*264#" embedded for the example in these Fourier resolution pictures 15 and 16, and information "*831#." 
[0066] In the Fourier resolution pictures 15 and 16 of printed matter 4 and 1 1, the peak position in a Fourier 
transform pattern is observed by the same frequency. That is, both unit length in printed matter 4 and printed 
matter 1 1 is 580 micrometers, and the peak is observed by the position of the frequency corresponding to this 
unit length, and the position of the integral multiple of this frequency. Discernment of the embedded 
information is not attached at this point. 

[0067] However, the intensity of the peak in the Fourier transform pattern of printed matter 4 and printed 
matter 1 1 differed in both, and the difference among both has appeared notably especially in the 4th peak (a 
center to the 4th ring). In the unit 5 of printed matter 1, and the unit 12 of printed matter 4, although the 
intervals of arrangement of the part open circuit for information differ in order to embed information 
("*264#", "*831#") different, respectively, it originates in this and the intensity of the 4th peak differs. 
[0068] That is, if it is the same unit length, although a peak will be observed by the frequency position where 
a Fourier transform pattern is the same, if the intervals of arrangement of the part open circuit for information 



in a unit differ, peak intensity dil^Pxherefore, the interval of arrangement^fcn the unit of the part open 
circuit for information concerning the information embedded to printed matte^an be recognized based on 
this Fourier transform pattern. If it is made equivalent to the information which the interval of arrangement of 
this part open circuit for information embedded, embedding of the predetermined information on a printing 
streak and its reading will be realized. 

[0069] By the way, although there are some concrete meanses to discriminate the embedding information on 
the pnnted matter concerning this invention from a Fourier transform pattern, they mention three meanses 
here. 

(1) In reading image processing systems, such as a computer, make the Fourier transform pattern 
corresponding to predetermined embedding information memorize beforehand, and discriminate the Fourier 
transform pattern of the bit map data read in printed matter as compared with this Fourier transform pattern 
memorized beforehand (pattern matching). 

[0070] (2) Prepare beforehand the concentration distribution curve (the concentration distribution curve 
which serves as the k-th peak from the inside among the peaks in a Fourier transform pattern is said.) of the 
k-th peak of the Fourier transform data corresponding to predetermined embedding infonnation, and compare 
this with the concentration distribution of the Fourier transform data of the bit map data read in printed matter 
of the k-th peak. 

[0071] (3) Calculate on-the-strength I (k) in the k-th peak position of the Fourier transforai pattern of the bit 
map data read in printed matter by the following several 1 
[0072] 
[Equation 1] 

I (k) =N{f; cos27i:kXij} ^ • 



[0073] The numeric value which standardized the interval of the i-th fragmentation line in the unit 5 to which 
the number of the units 5 which N has in the whole streak, and n are given to by the number of the 
fragmentation line in a unit 5 here, and xij is given by the following several 2, and the j-th fragmentation line 
by unit length is expressed. 
[0074] 
[Equation 2] 

X (d j-d i) /f; d 3 • - ■ (2: 

s=1 

[0075] By these formulas (1) and (2), if the value of on-the-strength I (k) in the k-th peak position of a 
Fourier transform pattern is recognized, by solving simultaneous equations, it can become possible to ask for 
arrangement of the fragmentation line in a unit easily, and can embed by this, and information can be 
discriminated. 

[0076] Discemment of the printed matter 1 which has as an example the unit 5 which embedded information 
"*264#" IS explained. The digital image of this printed matter 1 is read, and the Fourier transform is 
performed, and suppose that the Fourier transform pattern was obtained. In a reader, the primary peak 
position of the FFT shows immediately that unit length is 580 micrometers. 

[0077] And it is possible by reading the relative intensity of primary ~ [ secondary / 3rd ] and the Fourier 
transform pattern in the n-th peak, respectively, applying this to more than one above 2, and solving 
simultaneous equations with the least square method to solve the list of arrangement of the division part open 
circuit in a unit 5, i.e., the interval of a fragmentation line. 

[0078] When the interval which the start edge part open circuit 9, the part open circuits 81-4 for information 
and the termination part open circuit 10 adjoin mutually can be found with 150 micrometers, 70 micrometers 
1 10 micrometers, 90 micrometers, and 160 micrometers and discriminates a decimal digit from these 



simultaneous equations baseci^j^able 1, it is discriminable that the emtj^P^d information is "*264#." In 
addition, it is identifiable sinuKly about the printed matter 2 which embedded information "*831." 
[0079] As mentioned above, informational embedding and reading are possible by giving a variation to a 
fragmentation line, since the peak intensity of a clear Fourier transform pattern is obtained also in an example 
by which signs, such as the same number, are repeated in a unit, and arranging regularly. Although the 
information which consists of the decimal digit of 3 figures was embedded in this example 1, according to 
this invention, even the number of what figure can express signs, such as a number, using a fragmentation 
line, and can be recognized from the Fourier transform pattern which has the frequency and intensity of a 
characteristic peak position corresponding to information, such as a number, for the result. 
[0080] (Modification of an example 1) Here, the printed matter conceming the modification of the example 1 
of this invention is explained below. This modification forms the thin streak 2 which constitutes the line 
drawing 1 for securities of original drawing shown in drawing 1 by the unit streak which consists of two or 
more units, and expresses the line drawing for securities of the **** element 3 as the unit streak group which 
is the meeting of a unit streak. The unit streak of the interval of streaks etc. of this printed matter is 
completely the same as that of the case of the thin streak of the line drawing 1 for securities of original 
drawing. 

[0081] Two or more units are arranged continuously repeatedly, a unit streak is constituted, and two or more 
units have the same unit length mutually. A unit arranges in parallel two or more fragmentation lines 
1 prolonged in the direction which intersects perpendicularly with the center line of the thin streak 2 of original 
drawing in the direction of a thin streak, is constituted, and is taken as the composition which embeds 
information by this. 

[0082] Although two or more fragmentation lines are arranged at the unit, and the length of this 
fragmentation line and width of face, and a further mutual interval are invisible in the fragmentation line 
itself, it is decided that the unit streak which consists of two or more units has equivalent thin streak 2 and 
concentration of original drawing, and the **** element 3 looks visually like the line drawing 1 for securities 
of original drawing. 

[0083] By the way, although the interval (two or more intervals which the part open circuit which adjoins 
mutually among two or more fragmentation lines in a unit makes) of arrangement of two or more 
fragmentation lines of a unit is decided and predetermined information is embedded arrangement of two or 
more fragmentation lines within each unit in two or more units which constitute a unit streak from an 
example 1 ~ each unit ~ the same ~ the unit with the arrangement of a fragmentation line same in short - 
two or more repeats - it is arranged continuously and the unit streak is constituted 

[0084] However, the interval of arrangement of two or more fragmentation lines within each unit in two or 
more units which constitute a unit streak from this modification may not necessarily be the same about each 
unit. In short, two or more repeats per-continuum arrangement is carried out, and the unit whose arrangement 
of a fragmentation line is not necessarily the same constitutes the unit streak from this modification. 
[0085] The printed matter conceming this modification is read with a scanner, and it opts for arrangement of 
a fragmentation line uniquely within two or more units, respectively so that the picture which carried out the 
Fourier transform of this as a digital image may serve as a predetermined Fourier transform pattern. In short, 
it is considering as the composition which embeds information by arranging a respectively original 
fragmentation line within two or more units so that a Fourier transform pattern may tum into a predetermined 
pattern. 

[0086] thus, about two or more units of each which constitute a unit streak from printed matter of a 
modification It is what it opts for arrangement of two or more fragmentation lines uniquely, and two or more 
units by which arrangement of a respectively original fragmentation line was made are continuously 
arranged, a unit streak is constituted, and the line drawing for securities is displayed as by the unit streak 
group which is the meeting of a unit streak. The truth distinction is made in whether the Fourier resolution 
picture of printed matter matches the predetermined Fourier transform pattern. 

[0087] By the way, a means to discriminate information from a Fourier transform pattern also about this 
modification is the same as an example 1, and is as follows. ** Match about the Fourier resolution picture of 
a predetermined Fourier transform pattern and predetermined printed matter memorized beforehand. ** 
Compare with the concentration distribution curve of the k-th peak of the Fourier transform data of printed 



matter the concentration distribu^burve of the k-th peak of the predeterm^Fourier transform data 
prepared beforehand. ** Compute and discriminate arrangement of a unit froSPfhe intensity in the k-th peak 
position of the Fourier transform data of printed matter. 

[0088] (Example 2) The above-mentioned example 1 constitutes two or more units from the unit streak which 
follows a longitudinal direction, and arranges and grows into it by making into a unit the unit which has a 
fragmentation line for a thin streak. However, it is good also as composition which does not make a unit a 
unit for a thin streak. From this viewpoint, this invention person etc. hit on an idea of the example 2 of this 
invention. 

[0089] That is, the thin streak which constitutes the line drawing for securities of the printed matter 
concerning an example 2 does not make a unit a unit like an example 1, and consists of fragmentation streaks 
which two or more fragmentation lines are arranged and grow into the longitudinal direction of a thin streak 
And a fragmentation streak gathers, a fragmentation streak group is constituted, and the line drawing for 
securities of printed matter is displayed by this fragmentation streak group. 

[0090] Thus, two or more division lines used as the smallest unit of the component of the line drawing for 
securities are prolonged in the direction which intersects perpendicularly to the longitudinal direction of a 
thin streak, respectively, and are arranged in parallel along with the longitudinal direction of a thin streak 
And although each length of a division line and width of face, and a further mutual interval are invisible in 
the division line itself, visually, a division streak has equivalent thin streak and concentration of original 
• drawing, is the same as the line drawing 1 for securities of original drawing, and it is decided so that the **** 
element 3 can be seen. 

[0091] Two or more intervals (mutual interval) which the part open circuit which adjoins mutually in the 
direction of a thin streak among two or more of these division lines makes are characterized by the 
composition set up, respectively so that predetermined information may be embedded at the line drawing for 
securities. This embedded information is identifiable by the Fourier transform pattern obtained by carrying 
out the Fourier transform of the digital image data which read the printed matter concerning this example 2 
with the scanner, and were obtained. In short, two or more intervals which a division line makes are set up so 
that the information embedded may be identifiable by the Fourier transform pattern of the digital image data 
of printed matter. * 

[0092] The same thing is not contained for two or more intervals of all that the part open circuit mutually 
adjoined in the direction of a thin streak among two or more division lines for this example 2 embedding 
information, as for an important thing makes here. That is, the interval (pitch by which a minute open circuit 
IS repeated) which two or more division lines make does not include uniform composition, but the 
information embedded is set up with the Fourier transform pattern of the digital image data of printed matter 
so that It may be identifiable. If the number of division lines is large enough when the interval which two or ' 
more division lines make is chosen from for 50 to 150 micrometers at random using a random number and a 
division line is arranged here, even if it generates a division line what times, the same Fourier transform 
pattern will be obtained. On the other hand, if artificial artificiality is given to arrangement of a division line 
the Fourier transform pattern differs from the aforementioned pattern. If a more concrete example is given ' 
when setting up the kind of division line at intervals of 10 micrometers from 50 micrometers to 150 
micrometers and arranging a division line using a random number from this inside, it sets up so that 80 
nucrometers may become the double precision of the selection probability of the division line of other 
intervals artificially. Thus, the Fourier transform pattern to the division line operated and arranged will 
produce a different Fourier transform pattern from the case where an interval is completely made into the 
division line chosen and arranged at random. The information embedded from this specific Fourier transform 
pattern can be extracted. 

[0093] In short, the printed matter concerning an example 2 is considered as the composition which embeds 
information by completely arranging a division line uniquely within two or more units, respectively so that a 
Founer transform pattern may turn into a predetermined pattern. 

[0094] A means to discriminate the printed matter concerning this example 2 is the composition that truth 
distinction is performed by whether the predetermined Fourier transform pattern beforehand remembered to 
be the Fourier transform pattern obtained by carrying out the Fourier transform specifically matches and 
matches the digital image data which read the printed matter concerning an example 2 with the scanner and 



were obtained by the compard^J^ 

[0095] in addition, the thing for which the technology of perfonning invisibTlity-ization for the above- 
mentioned prior (referring to JP,2000-1 18 121, A.) division line more completely is applied also in this 
example 2 in case the width of face of each division line, length, and a mutual interval are designed ~ a 
division line — more — completeness ~ invisibility-ization is attained 

[0096] As mentioned above, although the form of operation of this invention was explained based on the 
example, it cannot be overemphasized by this invention that there are various examples within the limits of 
the technical matter which is not limited to such an example and indicated by the claim. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the **** element 3 which is the line drawing 1 for securities used as 
original drawing of the printed matter of this invention. 

^ [Drawing 21 It is drawing explaining the figure of the picture section of the printed matter of an example 1. 
[Drawing 31 It is drawing explaining the important section of the printed matter of an example 1. 
[Drawing 41 It is drawing explaining the important section of another printed matter of an example 1. 
[Drawing 51 It is drawing explaining the figure of the picture section of another printed matter of an example 

[Drawing 61 It is drawing showing the Fourier transform pattern of the printed matter of an example 1. 
[Drawing 71 It is drawing showing the Fourier transform pattern of another printed matter of an example 1. 
[Description of Notations] 

1 Line Drawing for Securities 

2 Thin Streak 

3 **** Element 

4 Printed Matter of Example 1 
5, 5A, 5B, 5C Unit 

6 13 Unit streak 

7 14 Unit streak group 

8 Part Open Circuit for Information 

9 Start Edge Part Open Circuit 
;10 Termination Part Open Circuit 

1 1 Another Printed Matter of Example 1 

12 Another Unit of Example 1 
15 16 Fourier resolution picture 
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